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ITEMS AND NOVELTIES. 


Blake’s Stone-Breaker.—The large quantity of broken stone 
required for the construction of Macadamized roads, as well as for 
ballasting for railroad tracks, calls for the employment of machinery 
for crushing or breaking stone. Machines for this purpose have 
been successfully used for several years, both here and abroad. 

The attempt has been made in England to use machinery some- 
what like the coal-breakers employed at our anthracite mines for 
crushing rock. One such machine, at a large quarry, was erected 
at a cost of several thousand pounds sterling, and did its work very 
effectually. But stone crushed at one quarry can only be trans- 
ported economically for road-making to a very ‘limited distance. 
Stone found at various points on any road should be broken as 
near the place where it is to be used as possible: hence, portable stone- 
breakers are more economical in use. There are several such 
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machines now in operation, but the success of one in particular in 
duces us to present it to our readers. This machine, called “ Blake's 
Stone-Breaker,” shown by the annexed cuts, is designed to break 
stones into small fragments, to be used for road-making, railroad 
ballasting, preparing concrete or other purposes, and to crush ores 
or minerals of any kind. It is simple and compact, and, being com 


plete in itself, requires no extraneous support or fixtures. 

Fig. 1 is a perspective view of the machine entire. The frame. 
A, which receives and supports all the other parts, is cast in one 
piece, with feet to stand upon the floor or on timbers. These feet 
are provided with holes for bolts, by which it may be fastened down 
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if desired; but this is unnecessary, as its own weight gives it all the 
stability it requires. BB are fly-wheels on a shaft which has its 
bearings on the frame, and which, between these bearings, is formed 
into a short crank. C is a pulley on the same shaft, to receive a 
belt from a steam engine or other driver. 

Fig. 2 shows a side-view or elevation of the other parts of the 
machine in place, as they would be presented to view by removing 
one side of the frame. The parts of this figure which are shaded 
by diagonal lines, are sections of those parts of the frame which 
connect its two sides, and which are supposed to be cut asunder, in 
order to remove one side and present the other parts to’ view. 
The dotted circle, D, is a section of the fly-wheel shaft, and the 


circle, E, is a section of the crank. F is a Pitman or connecting 
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rod which connects the crank with the lever, G. This lever has its 
fulerum on the frame at H. A vertical piece, 1, stands upon the 
lever, against the top of which piece the toggles, JJ, have their 
bearings, forming an elbow 

or toggle-joint. K is the 

fixed jaw, against which the 

stones are crushed. This is 

bedded in zine against the 

end of the frame, and held 

back to its place by cheeks, 

|, that fit in recesses in the 

interior of the frame on each 

side. M is the movable jaw. 

This is supported by the round bar of iron, N, which passes freely 
through it and forms the pivot upon which it vibrates. 0 isa 
spring of india-rubber, which is compressed by the forward move- 
ment of the jaw and aids its return. 

Every revolution of the crank causes the lower end of the mov- 
able jaw to advance towards the fixed jaw about } of an inch and 
return. Hence, if a stone be dropped in between the convergent 
faces of the jaws, it will be broken by the next succeeding bite; the 
resulting fragments will then fall lower down and be broken again, 
and so on until they are made small enough to pass out at the bot- 
tom. The readiness with which the hardest stones yield at once to 
the influence of this gentle and quiet movement and melt down 
into small fragments, surprises and astonishes every one who wit- 
nesses the operation of the machine. 

It will be seen that the distance between the jaws at the bottom 
limits the size of the fragments. ‘his distance, and, consequently, 
the size of the fragments, may be regulated at pleasure. A varia- 
tion to the extent of § of an inch may be made by turning the 
screw-nut, P, which raises or lowers the wedge, Q, and moves the 


toggle-block, R, forward or back. Further variations may be made 


by substituting for the toggles, 1 J, or either of them, others that 
are longer or shorter; extra toggles, of different lengths, being fur- 
uished for this purpose. 

This machine may be made of any size. Each size will break 
any stone, one end of which can be entered into the opening between 
the jaws at the top. The size of the machine is designated by the 
size of this opening; thus, if the width of the jaws be 10 inches, 
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and the distance between them at the top 5 inches, the size jis 
called 10 by 5. 

The product of these machines per hour, in cubic yards of frag. 
mens, Will vary considerably with the character of the stone 
brekea. Stone that is granular in its fracture, like granite and 
most kinds of sandstone, will pass through more rapidly than that 
whvh is more compact. The kind of stone being the same, the 
pr@uct per hour will be in proportion to the width of the jaws, 
thj distance between them at the bottom, and the speed. The pro. 
pf speed is about 180 revolutions per minute; and, to make good 
yad metal from hard, compact stone, the jaws should be set from 
} to 1} inches apart at the bottom. For softer and for granular 
tones, they may be set wider. 

The following table shows the several sizes of machines now in 
use; the product per hour of each size of fine road metal from the 
hardest materials, when run with a speed of 180, the power required 
to perform this duty; the whole weight of each size, in round num- 
bers, and the weight of the heaviest piece when separated for trans- 
portation. 


Product | Power Total | Weight of frame and 
per hour. | required. Weight. | parts attached. 


4 cubic yards. 6 horse. 6,600 Ibs. 3,200 lbs. 
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4 “ “ > a“ 7,600 “ | 4,100 a 
9,100 4,700 « 
10,200 5,600 + 


11,600 6,800 + 


The whole length of the machine to the back of the wheels is 
from 8 to 8} feet; height to top of wheels, 5 feet; width, from 4 to 
5 feet. 

So far as Macadamized roads are concerned, the experiments 
tried in Central Park, New York,and described in the paper by Mr. 
W.H. Grant, C.i., (see this Journal, Vol. LIL, p.11, et seg.)as well as 
the constant usage of the road-makers, in France especially, shows the 
necessity of employing on the freshly-laid layers of metal or crushed 
stone, heavy rollers for compacting. On American roads it has 
been the custom to place the stone, and trust to its being com- 


Items and Novelties. 365 
pacted by the wagons going over it. Any one who has watched 
this process of road-making cannot fail to see its disadvantages. 
The bare broken stones are hard on the horses feet, and the wagon- 
wheels soon form tracks, which, if not attended to by filling up, 
vrow into deep ruts. 

We learn that the Commissioners of Fairmount Park have im- 
ported a steam rolling machine for this purpose; and as they have 
already began to lay out and make the new roads in the recent ad- 
dition to the Park, we hope at an early day to lay before our 
readers a detailed account of the operation of the machine. 

Die Holder for Screw Machines, by Brown & Sharpe, of 
Providence, R.1. In threading 
screws and in tapping, it is often 
desirable to cut the thread up to 
a shoulder or to a given distance 
and positively no further, and 
this is necessarily quite a difli- 
cult and delicate operation, re- 


quiring great expertness to avoid Mi mn 
! Wii 
Hh 


breaking the threading tool or il hi 
injuring the shoulder of the | 
screw. The accompanying cut ! 
represents a device to overcome “wl 
this difficulty. The die holder 
there shown consists of two parts, 
one sliding within the other. 
The small end, A, of the outer 
piece is inserted in one of the 
holes of the revolving head of a 
screw machine, and is fastened 
there by the two screws. 

The inner piece, in which the ‘ 
die is held, is free to move endwise, but is kept from turning round 
in one direction by two jaws, BB, one projecting from the end of 
the inner, and the other from the outer piece, which lock the two 
parts together. When the die-holder is in use in the machine, the 
revolving head is kept moving forward till it is stopped by the 
screw, L, when the inner part holding the die, is drawn forward by 
the screw which is being cut, till it unlocks from the outer part, 
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when the forward motion of the die instantly ceases, and it merely 
revolves. 

The motion of the spindle is then reversed, and the revolving 
head moved back by the lever or hand-wheel, which locks the two 
parts of the holder by another clutch, cc, at the small end, the jaws 
of which are in a reversed position to those before mentioned, and 
the screw turns out of the die. The large end of the holder has a 
recess for the die, D, which is held in its place by a cap screwed 
over the outer end. The die used is split on one side and two 
screws, one of which is shown at £, are inserted in the holder to 
close it up as wear takes place. In tapping, the large end of the 
inner part of the holder is made with a socket to raise a tap which 
is held in its place by a set screw. 

Bridge with Warren Girders on the Pennsylvania R. R,— 
There has just been erected a Warren girder bridge, single system, 
with vertical carrying-rods, over the Juniata river, east of Tyrone 
Station, on the main line of the Pennsylvania Railroad. 

The structure, which is entirely of iron, even to the floor-beams, 
contains some details of construction which may prove of interest 
to the engineer and bridge-builder, and serve to show one of the 
latest American bridges with the Warren form of bracing. 

The main features of the construction may be stated in a few 
words. Wrought iron upper flange, composed of deck-beams with 
rolled plates riveted on top and reinforced towards the centre of the 
span by the addition of other plates, riveted either to the top or the 
inner side of the deck-beams. Also, with the web of the deck- 
beams thickened at the pin-holes to give the required bearing sur- 
face for the pin. All the parts being so arranged as to allow the 
whole surface of the chord, inside and out, which may be liable to 
rust, to be easily examined, and painted from time to time. Lower 
flange, composed of wrought iron rolled links, with upset head and 
eye at each end. Main bracing also made of wrought iron links, 
with eyes and upset head where required, bulged at the centre of 
2ach member, at right angles to the plane of the truss, and stiffened 
by rivets and distance-sleeves. The inclined end-post is of cast iron, 
and the whole truss is held together by connecting-pins, carefully 
proportioned, at the intersection of the members. 

The ends of these connecting-pins, in the lower flange, are planed 
down to a thickness, and have the wrought iron lateral strut and 
bracing bolted directly to them. This arrangement, while it keeps 
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the lateral bracing entirely independent of the floor-beams or road- 
way, braces the truss at the most effective point by a very simple 
and satisfactory method. Its applicability, also, to roof-trusses and 
yarious other constructions in which connecting-pins of either 
medium or large size are used, is at once apparent. 


Another deck-bridge, for double track, of three spans of eighty 


feet each, constructed with double system of triangles braced at 
their intersections, but with the same general details as this bridge, 
has just been erected on the main line of the Pennsylvania Railroad 
over the Conemaugh river, near Summerhill Station. When tested 
it showed very satisfactory results; and the object aimed at when 
preparing the design seems to have been accomplished, viz: to ob- 
tain, without additional cost over that incurred heretofore for iron 
bridges in similar positions, a self-adjustable truss which will 
require no screwing up after being once placed in position, and, at 
the same time, having the details so arranged that they can be easily 
examined, and the truss painted in every part, from time to time, 

The designs for these bridges were made in the Principal Assist- 
ant Engineer’s Office of the Construction Depot of the Pennsylvania 
Railroad, and the work executed by the Keystone Bridge Com- 
pany, Pittsburg, Pa. 

Pneumatic Piles—Rapid Work.—In a letter just received 
from Mr. Robert Cartwright, at the Boomer Bridge W orks, Chicago, 
he tells us that they are now casting pneumatic piles for the Omaha 
and Leavenworth bridges, in sections ten feet long by eight feet six 
inches in diameter, and with one and three-quarter inches thickness 
of metal. An iron core barrel is employed, and all the castings 
thus far made have been perfect. They expect next week to turn 
out these sections at the rate of one per day. On the occasion of 
the “last rail celebration,” last Monday, one of the pile sections 
weighing nine and a half tons, and on a truck drawn by sixteen 
horses, was added to the procession. It was not thought of until 
10 aA. M., and was then being drilled at the works four miles out of 
the city, but by one o’clock it was in its place in the procession. 

Chicago Street Tunnels.—At a late meeting of the City 
Councils, the following communication from the Board of Public 
Works was referred to the Committee on Harbor and Bridges: 

“The Board of Public Works submit herewith a copy of the re- 
port of the City Engineer, with estimates of cost for tunnels under 
the river at La Salle Street and Adams Street. The Board also 
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present with this report various drawings, exhibiting in detail the 
tunnel as proposed at La Salle Street, for the information and in. 
spection of the Council. It is the desire of the Board, however, 
that these drawings may be returned to this office when no longer 
needed by your honorable body, as the preparation of a second set 
would require much time and expense. A general estimate of ex 
pense shows that the La SalleStreet tunnel will cost about $500,000, 
and the Adams Street tunnel about $400,000, The Board submit 


with this report an ordinance authorizing the construction, and pro 


viding for the cost of each of the two tunnels; but it is the recom 
mendation of the Board that but one of the two be undertaken at a 
time.” 

There was also presented the following communication from Mr 
Chesbrough :— 


Chicago, May 12, 1869. 
30ARD OF PuBLic Works. 


GENTLEMEN :— Drawings and estimates of a proposed river tunnel, 
between the South and North Divisions on La Salle Street, and an 
approximate estimate of one between the South and West Divisions 
on Adams Street, are herewith respectfully submitted. 

As will be perceived by examination, the plan proposed for La 
Salle Street is, in its main features, very similar to that of the tunnel 
already constructed on Washington Street. Its total length, in- 
cluding open approaches, is 1,930 feet, extending from the north 
side of Randolph Street to the south side of Michigan Street. The 
grade on the south side of the river is 1 in 22°57, and on the north 
side 1 in 18°80, but the latter could be reduced to 1 in 207 by a 
slight alteration of the grade of Michigan east and west of La Salle 
Street a short distance north. 

In order to obtain uniform grades on each side of the river it will 
be necessary tocarry Lake and Kinzie streets across the tunnel on iron 
girders filled in between with brick arches, which are to be covered 
over with water tight roofing, and thick planking laid across the 
girders. This mode of construction would give sufficient head room 
for carriages of all kinds under those streets. As soon as the depth 
of covering becomes sufficient to admit of arches of masonry these 
are adopted. 

The length of covered masonry tunnel is 1,141 feet, and the 
length on both sides of iron girder covering is 195 feet, making a 
total length of covered carriage-way of 1,336 feet. The entire 
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length of the foot-way is a little over 1,000 feet. It is proposed 
to put this on the east side of the street. 


The total rise from under the centre of the river to the grade of 
the street each way is forty-two and a half feet. 

There has not been sufficient time yet, in consequence of pressing 
duties, to complete specifications of the work, but it is proposed, in 
order to avoid some of the difficulties that occurred in the construc- 
tion of the Washington Street River tunnel, to have the excavation 
for this made in short sections at a time, and the masonry immedi- 
ately built in, so as to prevent, if possible, any damage to buildings 
along the work. It is also proposed to require the contractors to 
roof over the river portions of the tunnel under construction in the 
winter, to preserve in it at all times a temperature above freezing, 
and to carry on this portion of the work night and day both winter 
and summer. 

Although the leakage through the roof and sides of the Wash- 
ington Street River Tunnel is rapidly diminishing, and will proba- 
bly cease to give any annoyance, whatever, before the end of summer, 
it is thought best, in order to avoid any temporary inconvenience 
from this source, to provide such drainage in the centres of the 
arches, abutments and piers under the river, as will divert all una- 
voidable leakage directly to the sewerage under the tunnel. 

Experience with the Washington Street River Tunnel leads to 
the belief that concrete under the masonry may safely be dispensed 
with. This has accordingly been omitted in the plans and estimates 
now presented. 

The estimated cost of this work is $457,342 32. This estimate 
includes ten per cent. for contingencies, but nothing for alteration 
of sewers, water or gas pipes. It would probably be more prudent 
tocall the total sum $500,000, in view of the possibility of claims 
of various kinds for damages, and of occurrences difficult to fore- 
see in a work of this kind. 

The plan proposed for the Adams Street tunnel, with regard to 
length, grades, width and form of road and footways, is very much 
the same as that on Washington Street. The same suggestions as 
those made for the La Salle Street tunnel relative to omitting con- 
crete under the foundations, drainage under the river, and carrying 
on the river portion of the work night and day, during winter and 
summer, are recommended for this. 

The total length of the Adams Street tunnel, including open ap- 
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proaches, is 1,527 feet, extending from the west side of Franklin 
Street to the east side of Clinton. The length of covered carriage. 
way is 954 feet. The length of foot-way about 820 feet. The 
grade on the east side is 1 in 16, and on the west side 1 in L863. 
The total ascent from the lowest point under the middle of the river 
to the centre of Franklin Street is 424 feet, and on the west side to 
the centre of Clinton Street is 453 feet. 

The total estimated cost has not been quite so thoroughly mac 
yet as that for the La Salle Street tunnel, but, including contingen 
cies, it may be set down approximately at $400,000, 

Much consideration has been given to the subject of constructing 
the river portions of the tunnels of iron, it having been supposed 
that not only the obstruction to navigation caused by coffer dams 
could be avoided, but considerable expense be saved besides. It 
has also been supposed that an iron tunnel could be made much 
tighter than one of masonry. 

No information your engineer could obtain in the East or else 
where, shows that any work of that kind has ever been successfully 
earried out in any part of the world, although one has been com 
menced in London; but there is no reason to doubt the practica- 
bility of it. A number of plans have been proposed during the 
past fifteen years for constructing tubular tunnels in this country 


and in Kurope, but in nearly, if not quite every case, by persons 


who evidently were not aware of the practical difficulties they had 
to encounter. The wonderful progress of the last few years in this 
branch of engineering, makes it more prudent now than it was 
formerly to attempt such works. Two different parties, composed 
of men of the highest skill and practical experience, and possessed 
of ample means to carry out such works as these, are desirous of 
being permitted to submit plans and propositions for constructing 
one or both of them. They have been encouraged to believe that 
whenever the board may be ready to receive proposals for the con- 
struction of one of these tunnels, their propositions would be care 
fully considered. When such propositions are received, it will be 
much easier than now to state what probable advantages, if any, 
that mode of construction would possess over the one which, ac- 
cording to all light and experience of the present, it seems most pru- 
dent to adopt. 

The work of preparing these plans and estimates has been mostly 
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performed by Mr. William Bryson, whose past experience in works 
of this kind makes his services very valuable. 
Respectfully submitted, 
K. 5. CHESBROUGH. 


Sugar and Starch from Sweet Potatoes.— At the last meet- 
ing of the Institute, there were presented by Mr. Henry Bartol, of 
this city, samples of sugar and starch, with the following analysis 
made November 6th, 1869, from juice of North Carolina sweet 


potatoes. 
PER CT 
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By the use of powerful presses, 90 per cent. of the weight of the 
potato can be obtained in juice; the density of this juice is 10°5 
Beaume, and according to the formula used in Europe for deter- 
mining the probable yield of the beet, these potatoes would yield 
618 per cent. of sugar, and I have no doubt that 5 per cent. of 
starch could be extracted. Nine tons is considered a fair yield per 
acre. When the cultivation of the beet was commenced as a sugar 
crowing plant, it contained only 4 to 5 per cent. of sugar. To-day, 
by improved culture, it contains on an average, 12 per cent. With 
this example before us, what might we not hope to accomplish with 
the sweet potato as a source of sugar? 

Sun-Spots, undoubtedly Depressions.—!nanalystract of some 
recent observations on sun-spots, made at the Kew Observatory, by 
Warren De La Rue, Esq., F.R.S., Balfour Stewart, Esq., F.R.S., and 
Benjamin Loewy, Esq., F.R.A.S., we find the following abstract : 

The authors, after reviewing briefly the two theories on the 
which are still subjects of dispute, refer to the 


nature of sun-spots, 


stereoscopic views obtained and the results published in their “ Re- 
searches on Solar Physics,” and state the reasons which have led 
them to believe that sun-spots are cavities and at a lower level than 
the sun’s photosphere. Their opinion has been recently strength- 
ened by observations of a sun-spot on the 7th of May, which in 
disappearing produced in two successive photograms indentations 
in the west limb. 
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After proving by the measurements made, which, with the cal. 

culations, are appended to their paper, that there can be no doubt 
about the identity of the heliographical elements of the previously 
observed spot and the successive indentations, they prove from the 
established details of the phenomena of sun-spots that such inden. 
tations must under all circumstances be very rare occurrences, and 
state fully the conditions favorable to the recurrence of similar ob. 
servations, inviting observers to give their particular attention to 
them. 

Why a Bell will not ring in Hydrogen Gas,—In the abstract 
of a paper by Professor G. G. Stokes, we find the following :— 

“In the first volume of the Transactions of the Cambridge Phi 
losophical Society will be found a paper by the late Professor John 
Leslie, describing some curious experiments which show the singu- 
lar incapacity of hydrogen either pure or mixed with air, for re- 
ceiving and conveying vibrations from a bell rung in the gas. The 
facts elicited by these experiments seem not hitherto to have received 
a satisfactory explanation. 

“ Tt occurred to the author of the present paper that they admitted 
of a ready explanation as a consequence of the high velocity of pro- 
pagation of sound in hydrogen gas operating in a peculiar way. 
W hen a body is slowly moved to and fro in any gas, the gas behaves 
almost exactly like an incompressible fluid, and there is merely a 
local reciprocating motion of the gas from the anterior to the pos- 
terior region, and back again the opposite phase of the body's 
motion, in which the region that had been anterior becomes posterior. 
If the rate of alternation of the body’s motion be taken greater and 
greater, or, in other words, the periodic time less and less, the con- 
densation and rarefaction of the gas, which in the first instance was 
utterly insensible, presently becomes sensible, and sound-waves (or 
waves of the same nature in case the periodic time be beyond the 
limits of audibility) are produced, and exist along with the local 
reciprocating flow. As the periodic time is diminished, more and 
more of the encroachment of the vibrating body on the gas goes to 
produce a true sound-wave, less and less a mere local reciprocating 
flow. For a given periodic time, and given size, form, and mode 
of vibration of the vibrating body, the gas behaves so much the 
more nearly like an incompressible fluid as the velocity of pro- 
pagation of sound in it is greater; and on this account the intensity 
of the sonorous vibrations excited in air as compared with hydro- 
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gen nay be vastly greater than corresponds merely with the differ- 


ence of density of the two gases. 

“It is only for a few simple geometrical forms of the vibrating body 
that the solution of the problem of determining the motion pro- 
duced in the gas can actually be effected. The author has given 
the solution in the two cases of a vibrating sphere and of an infinite 
cylinder, the motion in the latter case being supposed to take place 
in two dimensions. The former is taken as the representative of a 
bell; the latter is applied to the case of a vibrating string or wire 
In the case of the sphere, the numerical results amply establish the 
adequacy of the cause here considered to account for the results 
obtained by Leslie. In the case of the cylinder they give an ex- 
alted idea of the necessity of sounding-boards in stringed instru- 
ments ; and the theory is further applied to the explanation of one 
or two interesting phenomena.” 

Explosion of Meteorites,—l'rom Les Mondes of Feb'y 25th we 
translate the following :— 

M. Swaim proposed before the Academy of Sciences the follow 
ing explanation of the detonating explosion of meteorites. It has 
been proved that usually the areolites which reach the sphere of the 
earth’s attraction, absorb a larg 
uot then probable that in their passage through the atmosphere, 
they also absorb a large amount of oxygen or air, so that the mix- 


e proportion of hydrogen. Is it 


tures of the two gases become explosive, and in fact explodes when 
the temperature either from resistance or the friction of the air 
becomes of sufficient intensity? We take this occasion to recall 
that Mr. Swaim, an eminently ingenious and wise observer, men- 
tioned very many years since, that electricity is produced by the 
rubbing of India rubber or leather belts on pulleys or drums. 
Also, in 18538, in the third volume of our Cosmos, we mentivned a 
curious experiment which was made by him in New York. Stand- 
ing on an isolated stool, or on a sufficient number of bottles of 
vlass or earthenware, and holding in his hand a bar or a bundle of 
iron rods, he approached the conductor to the belt, and then stretch- 
ing out his other hand, he touched the gas burner, which was im- 
mediately lighted. But the greatest discovery that Mr. Swaim has 
made (who invented and proposed the first telegraphic alphabet, 
which is now known under the name of Morse), is his system of 
signalling from great distances, which he has reduced to great sim- 


874 Editorial. 


plicity, and which should have been adopted long since by the navy 
and army administrations. 


Photographic Plane-Table.—We have received through the 
kindness of Mr. James Swaim, a pamphlet on the above instrument, 
invented by M. Auguste Chevalier, containing full descriptions of 
its working and construction, and illustrated by engravings and a 
photogr aph. 

The accompanying woodcut represents an exterior view of the 

apparatus as given by the photograph. It consists of a photographic 
objective, behind which is placed a square prism, by total retlec 
tion from whose oblique rear surface, the image formed by the lens 
is projected upon an horizontal sensitive plate set beneath. The 
lens and prism, as well as an opaque screen covering the plate 

with the exception of a narroy 
slit ina plane passing through 
the axis of the lens and the 
centre of motion, rotate about a 
vertical axis in the middle of the 
instrument, being driven by ap 
propriate clock-work. By this 
means, when the instrument is 
placed at one end of a base line, 
adjusted, furnished with a sensi- 
tive plate, and allowed to make 
a total revolution, it will produce 
an automatic photographic hori 
zontal projection of all objects 
within the panoramic field, from 
which their various angular re- 
lations may be determined with 
the greatest accuracy. It might 
seem that sharpness of definition 
was incompatible with a continu. 
ous motion of the lens, but the admirable panoramic pictures pro- 
duced by the apparatus of Martens and of Garella, which operate 
on the same principle, are a complete and satisfactory answer to 
this objection. 

Proper motion of the Stars measured with the Spectro- 
scope. —Aswe promised i in our last number, we will now give the 
details of this very curious investigation, the results of which have 
just been published by Mr. Huggins. On page 155 of our last vol- 
lume will be found a brief statement of the general principle and 
results involved in this investigation, but we will recapitulate in a 
few words to make this notice ‘complete in itself. The amount to 
which a ray is refracted or bent by a prism, varies with the rapidity 
of recurrence in the waves or vibrations of which that ray is made 
up. Thus in an ordinary red ray 500,000,000,000,000 waves arrive 
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at the prism’s s surface one alter the other, in a second; ina violet ray 
733,000,000, 000,000 in the same time. "On this account, the violet 
ray is more bent than the red. But suppose that the prism were 
running towards the red ray at such a rate as to overrun 233,000, 
000,000,000 waves in a sec ond. (This would demand a veloci ity of 
90,000 miles per second.) Then it is clear that it would encounter 
732, &e. waves in a sec ond, 500, &e. being due to the motion of the 
ray towards it, and 233, &c. to its motion toward the ray. Thus 
this r: iy would no longer be refracted as red light, but w ould go to 
the pl we belonging to violet light, and in fact as far as any body 
moving with the prism 90,000 miles per second was concerned, 
would be violet light. This is of course assuming an extreme case. 
Such a velocity (about 560,000 times as great as that of a cannon 
ball), is out of the que stion; but with less velocities, a similar effect 
(though vastly less in degree), would be produced. Thus, if we 
were approaching a star, its various rays should be displaced towards 
the violet; if we were receding from it, towards the red end of the 
spectrum. The entire spectrum moving together, and e.rtra-visih/: 
rays coming in from either end to take the pl wce of the outside a 
placed ones, no recognition of such an action would be possible 
observation on the color of the spectrum alone. Fortunately, a, 
dark Fraunhofer lines give us a scale for measurement. 

If we find a characteristic group of lines in the light of a star, 
similar to a like one in the sun, we may justly regard them as iden 
tical in original character, and if these are very slightly displaced, 
towards one end or other of the spectrum, we may refer this dis 
placement to such a motion as has been described. 

Now, the motions observed among the stars in directions at right 
angles to our line of sight, vary from 80 to 60 miles in a second. 
These, if in the line of view (7. e. toward or from us), would cause 
very slight displacements in the position of rays in the spectrum, 
much too slight to be observed with an ordin: ary spectroscope, but 
by y employing one of great power, made up of two direct-vision 
spectroscopes and three prisms of 60°, such displac e- 
ments might be measured. With such an instru- 
ment, Mr. Huggins found that the line in Sirius 
corresponding with the solar line, Fr, was displaced 
towards the red by an amount which, making allow- 
ance for the earth’s orbital motion, &c., would repre- 
sent a recession at the rate of twenty-six miles 
per second. Inthe Figure c is the line in the spec- 
trum of Sirius, B, that in the sun. 

Solar Prominences seen without an Eclipse.——The follow- 
ing notice, by Mr. William Huggins, F.R.S., is found in the Pro- 
ceedings of the Royal Nociety, No. 109, which we have just received. 

Last Saturday, February 13th, 1 succeeded in seeing a solar pro- 
minence so as to ‘distinguish its form. A spectroscope was used; a 
narrow slit was inserted after the train of prisms before the object- 
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glass of the little telescope. This slit limited the light entering the 
telescope to that of the refrangibility of the part of the spectrum 
immediately about the bright line coincident with c. 

The slit of the spectroscope was then widened sufficiently to admit 
the form of the prominence to be seen. The spectrum then became 
so impure that the prominence could not be distinguished. 

A great part of the light of the refrangibilities re 
moved far from that of c was then absorbed by a 
piece of deep ruby glass. The prominence was 
then distinctly perceived,—something of this form. 

A more detailed account is not now given, as | 
think I shall be able to modify the method so as to 
make the outlines of these objects more easily visible. 
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TIN IN MISSOURI. 
Prof. Henry Morton. 

DEAR SiR:-—From an examination of the supposed tin region, 
from which I have this day returned, I am surprised that the dis- 
trict has not received the attention it deserves from the mineralo- 
gists and metallurgists of this country. I have found that the 
various trappean injections associated with the pre-selenian rocks 
of South-East Missouri (and cotemporaneous with the formation of 
the Pilot Knob and Iron Mountain ore deposits,) are more or less 
charged with stannic acid, and that the granites which they pene 
trate, have also been influenced to such an extent that they show 
small amounts of tin. 

Several assays conducted on the ground with extraordinary care, 
and of samples drawn by myself from the deposits, have shown an 
amount of tin ranging between 0-4 per cent. and 1°78 per cent. 

In the next number of the Journal, I propose, with your permis: 
sion, to give a fuller account of the mode of occurrence of the 
deposits, as well as of their lithological characters, accompanied by 
full analyses of samples brought by myself from the locality. 

Very respectfully yours, Cuas. P. WILLIAMS. 
Philadelphia, June 2d, 1869, 
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BELTING FACTS AND FIGURES NO. Il. 


By J. H. Cooper. 


(Continued from page 329.) 


Driving power of Belts compared with that of Friction Gear. 

Newron’s Journal for 1857, Vol. VI, New Series, p. 163, pre- 
sents Mr. James Robertson’s paper on grooved surface frictional 
varing, from which we take the following: 

“The object of this paper is to describe a system of frictional 
vearing recently introduced by the writer, intended chiefly for high 
speeds; and to give such information regarding its action and driving 
capabilities as the several applications of it in use will afford. 

“The grooved surface frictional gearing consists of wheels or 
pulleys geared together by frictional contact, communicating motion 
independently of teeth or cogs; the driving surfaces are grooved or 
serrated annularly, the ridges of one surface entering the grooves 
of the other. The extent of contact is thus increased in the direc- 
tion of the breadth of the rim, and a lateral wedging action is ob- 
tained, which augments the effect of the pressure holding the wheels 
in gear; the necessary amount of which is felt to be so injurious to 
the bearings of the shafts when the power is communicated by 
plain driving surfaces. 

“The grooves are made V-shaped, and are found to suit best 
when formed at an angle of about 50°. The pitch of the grooves 
is varied to the velocities of the wheels and the power to be trans: 
mitted; the smallest pitch employed is }-inch, and that required 
for the heaviest operations about }-inch. The ordinary pitch is 
about g-inch. The wheels are turned up truly, and the grooves 
equally pitched and made exactly alike on each face; so that on 
applying the surfaces to each other a well fitted contact throughout 
the faces is obtained. In order to increase and sustain the wedging 
action, the points of the ridges are left blunt, to prevent them from 
reaching the bottom of the grooves. 

“Cast iron has as yet been the only material used in the con- 
struction of grooved wheels, and its action has been found so satis- 
factory that there is no necessity for trying any other. The sur- 
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faces, after working a short time together, assume a smooth polished 
appearance, taking a greater hold in proportion to the smoothness 
they acquire; and when a sufficient breadth for the speed and power 
to be transmitted gets into contact, there is afterwards no perceptible 
tendency to wear. 

* * * “The points that have to be attended to, so far as the 
power or driving contact is concerned, are the angle of the grooves 
and the pressure holding them in contact: the extent of surface in 
contact being determined so as to prevent abrasion and withstand 
the wearing action. * * * * * Wheels of large diameter 
show a decided superiority of action. 

“Tn order to obtain a high speed from a driving belt, without the 
usual arrangement of counter-shafts and belt-pulleys between the 
main driving-shaft and the machine to be driven, and without the 
disadvantage of passing the belt over a small pulley, a small grooved 
pulley is keyed on the shaft to which the high velocity is to be 
communicated, and upon it is placed a loose, inflexible ring, of two 
or three times the diameter of the pulley, grooved internally to fit 
it, and turned up smoothly on the outside to receive the driving 
belt. The belt gives motion to the speed-ring, the inner grooved 
surface of which communicates a higher speed to the pulley. The 
speed-ring is held in effective driving contact simply by the tension 
of the belt. For obtaining increased lateral steadiness at high 
speeds, a double speed-ring may be used, if required. By these 
arrangements a belt may be passed over a speed-ring of 16 inches 
diameter, and yet communicate the same speed to the shaft as if it 
were passed over a pulley of only 4 inches diameter. 
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In the “cut” the driving pul- 
ley, D, carries a belt, B, which 
passes over and drives the speed- 
ring, R, of large diameter, as com. 
pared with the small grooved 
wheel, P, increasing circumferen- 
tial contact thereby. 
aft oS ie Sean — Enlarging the diameter of the 

speed-ring will permit the driv 
ing pulley to be placed nearer to, 
without altering the speed of the driven wheel, P, and will also 
increase the adhesion and driving power of the belt. 
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“Clutches may also be arranged, for engaging and disengaging 
by means of grooved surfaces. 

“Tn applying this system of driving, where a reverse motion is 
required, a disc, having an outer and an inner rim, is keyed to the 
main driving shaft—the outer rim grooved on the inside, and the 
inner rim on the outside, with corresponding grooves. The shaft 
that is to be driven carries a small grooved pulley, the diameter of 
which is slightly less than the distance between the two grooved 
rims. The motion of this pulley will be reversed by moving it 
slightly nearer to or farther from the main driving-shaft, so as to 
throw it into gear with the inner or outer rim respectively. * * 
oe © & 

“ For comparing the pressure required to hold the grooved sur- 
faces in gear and the power transmitted, various opportunities have 
occurred in the actual use of the frictional gearing, and arrange- 
ments have been made for purposes of experiment. One method of 
comparing its driving capabilities with those of belts is directly ob- 
tained by the simple speed-ring movement already described for 
raising high speeds. One of these speed-rings has been working 
satisfactorily on a large foundry fan for some time; and from the 
circumstance that the fan was previously driven by a belt of the 
same size, over a plain pulley of the same diameter as the small 
grooved pulley now used, this case affords a certain practical means 
of comparing the efficiency of these two methods of communicating 
motion. Before the application of the ring the belt was passed over 
a pulley 6 feet diameter, keyed on the driving shaft; and over a 
pulley 74 inches diameter, on the fan spindle; but the continual 
bending of a large heavy belt over a pulley of so small diameter 
made it difficult to keep up the proper driving tension, and the belt 
was speedily cut up. The ring now interposed between the belt and 
pulley is 184 inches diameter, and saves the belt from injury by the 
greater diameter over which it bends. The ring works steadily, 
and drives the fan at the same speed as when the belt was passed 
directly over the small pulley; thereby showing that the grooved 
metal surface does not strain the bearings more than the ordinary 
arrangement of driving by belts. 

“Another method has also been employed for comparing the 
driving capabilities of the grooved-surface gearing with those of 
belts, by means of a testing apparatus, having the same pressure on 
the bearings of the axis as is produced by belts. The testing appa- 
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ratus is made by gearing together two spur grooved wheels, eac\ 
21 inches diameter and 34 inches face: the grooves being cut 3-inch 
pitch, and at an angle of 50°. Motion was communicated to the driy. 
ing-wheel by a 7-inch belt, over a pulley 30 inches diameter, so dis. 
posed that there was no pressure to hold the two wheels in gear but 
the pull or strain of the belt. A plain friction strap wheel was keyed 
on the spindle of the driven wheel, by a strap and break handle 
attached, so that it could be either retarded or stopped. On applying 
ue break, it either caused the belt to slip or the driving engine to 
stop, without the grooved wheels showing any tendeney to slip. 

“There is a slight slip in the rolling action of the grooved wheels 
which does not occur in the action of plain surfaces, which arises 
from the difference of the diameters of the points of the ridges and 
bottoms of the grooves; but this slipping is little felt in practice, 
and, when measured, is inconsiderable in amount. In a pair of 
grooved wheels, 8 feet diameter and 1 foot broad, with 24 grooves 
working together, there is a slip of only 10 square inches in an 
entire revolution; whereas, in toothed wheels of the same breadth 
and diameter, with cogs of 8-inch pitch, of the ordinary proportions, 
there is a surface to slip over on each cog of about 24 square inches, 
or nearly the entire area of one side of the cog; making a total slip 
of about 16 square feet in every revolution. 

‘“‘Lengthened experience is necessary to ascertain the smallest 
breadth of face that will be sufficient for transmitting a given 
amount of power without abrasion or wearing action; and it is 
therefore preferred at present to make the grooved wheels broader 
in every position than seems to be absolutely necessary. The gen- 
eral proportion of toothed wheels, as regards both breadth of face 
and other dimensions, are sufficiently strong for transmitting the 
same power of grooved surfaces ; but the writer is of opinion that less 
breadth of face and lighter proportions of arms and rims can be 
used with safety. Ifthe grooved wheels are employed in every po- 
sition in a factory where wheel gearing is required, no shocks or 
jolting action can take place; and therefore all the wheels them 
selves, and also the shaftings and supports, may be made much 
lighter than can be used with ordinary gearing. 

“One of the principal advantages of these grooved wheels is their 
smoothness of action, in positions and at speeds when ordinary 
toothed gearing produces a disagreeable jarring noise, their action 
is scarcely audible.” 
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Mr. James Christie, of Pittsburgh, Pa., has communicated the fol- 
lowing: “ I can give an example of engine and connected belting, 
during the performance of which I had frequent opportunities of 
observation. 

“The engine has a cylinder, 8-inch diameter by 12-inch stroke, 
and made 150 revolutions per minute under a boiler pressure of 75 
pounds to the square inch, and piston pressure of 40 pounds, doing 
an effective service of 18 horse power. It drove a brick machine 
by a first-class double leather belt, 6-inch wide and nearly 3-inch 
thick, laced in the usual way. The smooth turned iron driving 
pulley or engine shaft is 22-inch diameter; the driven pulley, of 
like material and finish, on brick machine, 48-inch diameter; dis- 
tance, horizontally, between shafts, 12 feet; top fold of the belt 
slack, no tightener applied, belt was well stretched, no resin or un- 
guent used. 

“ Both engine and belt were insufficient for the purpose, but I 
considered each about the equal of the other. When first used the 
engine would drive ahead and slip the belt ; as belt and pulley be- 
came more attached, and belt was tightly laced, the belt would 
‘stall’ the engine.” 

The above gives 24:27 square feet of belt per horse-power per 
minute, and 114°8 pounds strain to one inch width of belt, and may 
be considered as a very reliable example of a hard worked belt. 

“In driving 8-inch trains of rolls, the practice here is, when 
driving direct, to use engines of from 12 to 16-inch diameter of 
cylinder, similar in construction to the usual slide valve engines 
the country over, and working under a boiler pressure of say 90 
pounds to the square inch, and average piston pressure of 50 pounds. 
The 12-inch cylinders have proved inadequate, the 14-inch have 
ainple power, and the 16 inch have an overplus. 

“The piston speed of these engines is invariably high, seldom 
less than 400 feet per minute, frequently 600 and 700, and some- 
times as high as 800. 

“ Fourteen inch belts have proved insufficient in driving such a 
train, 16-inch do very well, and 18-inch are wider than needed. 
The 16 and 18-inch are, however, commonly used, and are always 
double leather or two or three-ply gum belts. 

“When driven from line shaft, which is the usual plan, 6-foot 
pulleys are used, both on line and on rolls, say 25 feet between 
centres, and the angle of belts with a vertical line about 20°. Some- 
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times the pulley on rolls is made heavy, but commonly separate 
fly-wheels, of about 8 feet diameter and 4 tons weight, are used, 
Tighteners are seldom employed, speed of rolls from 150 to 250 
revolutions per minute. 

“Tn a steel mill here, a 20-foot fly-wheel pulley on engine shaft, 
running at 60 revolutions per minute, drives a 6 feet pulley, 4 tons 
weight, on the train at 20 feet distant, between shafts, horizontally, 
The train is a 9-inch one, belt 17 inches wide, of three-ply gum, 
and no tightener used. 

“The belt slips while rolling long lengths, which would indicate 
insufficient momentum in and lack of belt contact on the fly-wheel 
pulley on the train. 

“ Greater distance apart of shafts and less difference of diameters 
of pulleys would give, therefore, a better belt result. 

“T have never heard of any objection to the use of belts in rolling 
mills on the score of durability. 

In order to obtain the full value of a belt, it is first necessary 
that it should be in thorough contact with the pulleys. A new belt 
will be found touching in spots, and will not pull well for want of 
entire contact with pulley; any unguent put on the belt will be 
found of immediate benefit, as it softens its surface, and brings it in 
complete contact with the face of pulley. The hair side of belt, on 
account of its smoothness and closeness of texture, seems toconform 
to this necessary condition much sooner than the flesh side, which 
is open in texture and rough on the surface. But after the belt is 
once worn to the proper condition, I doubt if there is any appre- 
ciable difference in the two sides, in value. In fact, with well worn 
belts, which have been used alternately with each side to pulley, it 
is often difficult to distinguish the hair side from the flesh side. By 
well worn I do not mean injured by use, but simply that condition of 
belt in which the color of the sides is rendered uniform by absorption 
of oil, and in which the surface gloss and texture is made nearly uni- 
form by contact with pulleys. Intimate contact between belts and 
pulleys is undoubtedly necessary. The utility of smooth faces to 
pulleys is also well established.” 


(To be continued. ) 
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CORNISH ENGINES. 


By W. H. G. West, Engineer, U. S. N., (N. Pacific Squadron.) 


Ir another paper upon this subject, coming from so far over the 
sea, can be regarded as worthy of a place in the Journal, I shall be 
glad to explain some expressions in my paper, published in the 
October number of 1868, that Mr. Henderson appears to misunder- 
stand, and to further support my reasons for the superior duty per- 
formed by the Cornish Pumping Engine. 

It was not my intention to find fault with anything Mr. Hender- 
son had written, but to add other important reasons for the superi- 
ority of the engine, which I had found true in my practice, as well 
as in that of many other engineers, and thus to aid him in making 
its proper construction more generally understood. 

Upon reading Mr. Henderson’s paper carefully, before preparing 
my first article upon the subject, I perceived what appeared to be 
inconsistent expressions, and a weight given to apparent influences 
not warranted, in my estimation, by either philosophy or general 
practice. 

Trusting that he will pardon me for allowing myself to be drawn 
into even the semblance of an unfavorable criticism, 1 must beg him 
to generously and charitably construe any of the following remarks 
that may so impress him, assuring him, at the same time, that my 
desire, as well as his, is to have the Cornish engine appreciated, but, 
in addition, to have the rotative engine understood. 

On page 371 Mr. Henderson says, though not in these words, that 
the shortest way is the best way. Why, then, is not the “ Bull” 
engine, which is straight as the diameter of a circle, better than the 
beam engine, forming, as the latter does, three sides of a rectangle. 
But this is no better than running a ship against an iceberg, instead 
of going around it, because going through is the shortest way. 

In his first paper, page 34, he says that the beam engine does 
better duty than the Bull engine, because it has a greater weight of 
material in the moving parts,and that the duty varies with the weight. 
Now, this is a remarkable and valuable discovery, as we can at once 
save half the coal by doubling the weight, and all the coal by 
making the engine infinitely heavy. 

On page 371 Mr. Henderson says: “Turning my attention to 
minor points in the case, as prominently brought forward by Mr. 
W., I find that having at one place recommended a uniform speed 
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of piston for pumping water, I have afterwards acknowledged that 
the speed of the piston, when it is not pumping water, is uni. 
formly accelerated, 7. e., making the in-door stroke.” What, then, 
means the following quotation from his first paper, page 31, last 
paragraph ? “In the out stroke the weight of the plunger descends 
with a constant resistance, and consequently a uniformly augmented 
velocity.” The latter statement is the true one; and, as steam also 
accelerates the motion of the piston, the stroke of the rotative and 
the pumping stroke of the Cornish engine are virtually the same, 
while the steam strokes are exactly the same where we havea very 
light fly-wheel. And I must beg Mr. Henderson to remember that 
a peculiarly Cornish apparatus, called the lifting pump, is much 
used in mines; that it is so arranged as to lift water while the 
plunger is rising, or during the steam stroke; and that it is much 
more easily deranged by rapid motion and jarring than is the force 
pump, 

On page 32 we find thata load may not be “ capable of acquiring 
momentum, as is the case, to a considerable extent, in pumping 
water.” Is there no vis viva in the stream of water issuing from 
the hose-pipe of a steam fire-engine? Is there no potential energy 
in the single heavy sea that, thundering across a strong ship’s deck, 
sweeps everything clean, fore and aft? Momentum means nothing 
when we speak of the power to do, or of the work done, and is en- 
tirely misapplied in this discussion. A column of water moving 
through a pipe, after having received an impetus from the plunger, 
will retain its motion until stopped by friction, turns, ete. This 
occurs during the latter part of the stroke of either engine, while 
the speed of piston rapidly falls off, and, creating a vacuum, the 
plunger will be forced.into the space so formed by atmospheric 
pressure. ‘The effect is to, in part, equalize the speed, but it prob- 
ably will not favorably affect the economy, for, as in all other cases 
of such interchange of energy, the water must lose some of its 
stored up work in overcoming friction and other obstructions. 

I am gratified to see that on page 372, first paragraph, Mr. Hen- 
derson adopts my opinion, as expressed on page 258, last para. 
graph, that the terminal pressure need not be equal to the load, and 
so disowns his former statement, page 34, first paragraph, that “the 
potential energy is sradually converted into actual work, until the 
end of the stroke, when it should be entirely exhausted, the terminal 
pressure Will then just equal the load and back pressure.” 
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As Mr. Henderson is desirous of submitting the question to the 
readers of the Journal, he will probably not object to an investi- 
gation of the last full paragraph on page 372. In it we find that 
because the direction of a motion of a weight is horizontal, there 
can be no vis viva, and all this battering with shot and ramming of 
ships, during the war, is adream. The cruelly satirical acuteness 
developed in the construction of that paragraph, did not show the 
author of it, that had the moving parts of that pump only weighed 
one pound, they must have had what he understands to be mo- 


mentum, 
On page 372, third paragraph, I find: “It cannot descend in the 
manner described, as at that time it is going up.” That depends 


upon whether he was comparing the Cornish engine with the rota- 
tive, or the beam engine with some other not mentioned. The 
pistons of some Cornish engines do undoubtedly descend with the 
plungers. 

In regard to cushion, spoken of in the same paragraph, I have 
cards taken from engines which went over the centres, without 
showing any difference of speed, against 20 pounds of steam, above 
zero, When the initial was only about 17°5 pounds above atmospheric 
pressure, and that without a fly-wheel. Other cards taken from the 
same engines show an initial pressure of 13 pounds above zero, and 
a cushion pressure slightly above. Reference to almost any work 
on indicators will show cards on which the cushion pressure is above 
the initial. These cards are, of course, all taken from rotative en- 
eines. The Cornish engine never has so much cushion; it is not 
necessary, and the little steam that is compressed loses, through 
condensation, much of the vis viva imparted to it, while waiting for 
the steam stroke. The Cornish engine rests some time in this 
position, but the piston of the rotative engine rebounds from the 
compressed steam like a billiard ball from its cushion, and is kept 
going by steam from the boiler, admitted at the commencement of 
the stroke by the lead of the valve. If Mr. Henderson will make a 
few more experiments in the valve setting he recommends to us, he 
will find that a valve may be so set as to give lead and cushion, 
even up to the boiler pressure, and the engine may still “ be per- 
suaded to pass its centres.” 

On page 373 I find that the fly-wheel, swinging around with its 
comparatively great velocity, has very little vis viva, but that the 
“bulk of it” passes to the immovable foundation. If the outer 
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bearing of the shaft be braced from the bed-plate, and the pump rod 
be connected directly to the piston rod, no vis viva can pass through 
the crank pin to the foundation. Where the pump is made fast to 
the bed-plate, no holding down bolts are needed; the bed-plate wil! 
not move upon the foundation, and therefore no work is passed 
from one to the other. No vis viva, then, can pass from the crank 
pin to the foundation, unless the pump is driven from the shaft. 
The bed-plate receives some of it through the other parts, but re. 
turns it by the same path; for, receiving the “ bulk of it,” according 
to Mr. Henderson, the form of the bed-plate must undergo a change 
by crushing, or extension, and will shortly become disintegrated, 
and fall to pieces, unless it is elastic and can regain its original 
form, when it will return the vis viva. This I did not question, but 
am constrained to repeat that not the smallest imaginable quantity 
goes to the fly-wheel, or anything else, at the “dead point.” Be- 
tween the ends of the stroke it is given, through the crank pin, to 
the wheel and other parts, and is much more faithfully returned 
than it can possibly be by continually condensing steam. 

On page 374, Mr. Henderson tells us that steam of from sixty to 
seventy pounds pressure is used in Cornish engines, and, on page 34, 
that at the end of the strokethe potential energy of the steam should 
be entirely exhausted ; this cannot be until we have a pressure equal 
to zero. What is the grade of expansion, and the pressure of the 
cushioned stearn? In the Cornish engines which it has been my 
fortune to see, the initial pressure has not been so great, nor has 
the expansion been carried so far. By visiting Messrs. Merrick & 
Son’s machine works, he will find a very large rotative pumping 
engine in course of construction, designed to work under a pressure 
of 65 pounds above zero, with eight asa factor of safety of material. 
It will, therefore, be perfectly safe to apply a much higher pressure, 
should the water increase more than is anticipated by the designer. 
Other condensing engines, using high pressure steam, may be found 
in Pennsylvania. 

From the same paragraph we may conclude that Mr. Henderson’s 
experience has been amongst rolling mill fly-wheels, and that he 
finds difficulty in appreciating the light one so often recommended. 
The immense strain that any variation of speed in such a heavy 
wheel would bring upon the engine, can only be compared to that 
which is brought upon the Cornish engine by the inertia of the 
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massive beam, with its accompanying connections, of extra strength 


and cost. 

Following this, we have a proposition to decide, which of two 
engines is the most economical ; the engines to havethe same cylin- 
der capacity, or, which is the same thing, one having half the 
power of the other, to do the same work, with equal quantities 


of fuel. 

We next have, by the use of a “ rough model,” very thoroughly 
proved tous, that, without a fly-wheel, the engine passes a consi- 
derable part of its vis viva to the hand representing the foundation, 
but that by substituting for the crank a fly-wheel with two arms, 
the loss is so small as not to be noticeable. This Mr. Henderson 
has proved by “‘actual experiment,” but was not the experiment a 
little too rough for such a clear and impressive conclusion, and is 
not that conclusion, page 374, exactly—wrong? 

Regretting very much the necessity of drawing attention to the 
complimentary remarks on page 375, first paragraph, I must beg 
the readers of the Journal to notice Mr. Henderson’s singular for- 
getfulness of the various lifting pumps scattered through such an 
immense mine as Fowey Consols; many of them pumping water 
during the steam stroke, as hereinbefore mentioned. 

The proof contained in the last paragraph of page 377, that, 
“9 and 2 being four,” the rotative engine loses more by condensa- 
tion in the cylinder than the Cornish engine, is not quite clear to 
my mind; but, if Mr. H. will make the computation, he will find 
that because, in two engines of the same power, the Cornish cylinder 
surface is much larger than that of the rotative engine, and because 
the mean differences of temperatures, for the same times, are nearly 
the same, the Cornish cylinder, as a condenser, stands to that of the 
rotative as about 1°38 to 1. 

To the remarks on page 376, in regard to the fullest economical 
expansion, a question will probably be the best answer. Can ex- 
pansion be carried to the same extent, economically, in two cylin- 
ders, one immersed in ice water, and the other surrounded by hot 
gas? Engines built from the same drawings and patterns will 
never do the same work, with equal amounts of fuel. There are 
grades of expansion suited to each engine, for different states of 
steam pressure, packing, journals, and other influences. The 
highest grade of expansion is not always the most economical, but, 
were it so, perhaps it would be just possible, in designing, to 
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lengthen the stroke, when we apply high pressure steam to the ro. 
tative engine. 

The supposed discrepancies which Mr. Henderson has discovered, 
and quoted on page 376, paragraphs three and four, I fail to see. 
The jacket being open to the boiler pressure must have the same 
temperature of steam, but that this cannot prevent steam from con 
densing in the pipe and jacket, may be proved by the common 
steam heater. 

In responding tothe invitation contained in Mr. Henderson’s last 
paragraph, page 376, I shall have to offer pounds of coal per horse 
power per hour, but from that he can estimate the duty, approxi- 
mately. In Rankin’s Treatise on the Steam Engine, page 409, he 
will find that with Rowan’s engine, burning ordinary coal, the con- 
sumption was only 2°07 pounds per horse power per hour, and with 
an evaporation less than the best obtained from the boiler, onl) 
1:12 pounds was consumed per horse power per hour, givinga duty 
away beyond all Cornish engines, though it is well known, amongst 
steam engineers, that the Cornish pumping engine is, in general, the 
most economical, 

As soon as they can be procured, I shall have pleasure in sending 


to the Journal the performance of some American engines, They 


will not, perhaps, equal that which I have presented, but certainly 
will compare favorably with the majority of ordinary Cornish en- 
gines. 

It must not be forgotten that the exceptional performance of the 
80 inch, at Fowey Consols, lasted but a short time, and has never 
been equaled by any other of her type. 

In conclusion, I respectfully reiterate my assertion—‘ the man 
who can make a good rotative engine werstandingly, will not fail 
to make a good Cornish engine.” 


Steel rails, it is reported, are to be laid on the entire length of 
the railroad from Paris to Marseilles. The change from iron to 
steel will require 137,000 tons of steel. From experiments made 
by the company, it has been calculated that in the vicinity of the 
stations iron rails will not last over four years, and on the whole 
line not over eight or ten years. The steel rails it is believed, wil! 
last thirty or forty years. The bridges are also to be constructed 
of steel as soon as iron ores suited to the manufacture can be ob 
tained in sufficient quantity. 


SS gS. 


Gulf Coast Harbors. 


THE NATURAL CONDITION OF OUR GULF COAST HARBORS, CON- 
SIDERED WITH A VIEW OF THEIR PERMANENT IMPROVEMENT, 


By D. S. Howarp, C. E. 


ONE universal condition of our gulf coast harbors is their sandy 
bottoms and surroundings. 

All the rivers emptying into the gulf for many centuries past, 
have been bringing down large quantities of sediment consisting of 
sand, heavy enough to sink in salt water, and light enough to form 
a very gradual slope to the bottom, together with a lighter silt 
driven on shore, forming the rich bottom lands now extending many 
miles inland, more or less, throughout the whole coast. This shoal 
formation extended into the gulf, until the current of the ebb tide 
from the shoal bays, estuaries, streams, etc., meeting the flood tide, 
where the breakers are first formed, threw down a deposit of fine 
sand, forming a reef, which accumulated until the shoals are sepa: 
rated from the deep water by dry land, except a pass, which is 
narrowed and shoaled by the action of the sea on the sediment, 
until its smallest section is barely sufficient to admit the in and out 
flow, caused by the winds, tides, rain-fall, evaporation, ete. 

These bays have become very general along the whole gulf coast, 
forming harbors more or less valuable, according to the more or 
less water passing in and out from the above named causes. 

It will be readily observed that the larger the surface of the bay, 
rovided it be deep enough to preserve its level, while the flood 
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ide enters, the more tide water it will contain at high water, con- 
sequently the more salt water must pass out by the ebb tide, in the 
same length of time. Salt water being heavier than fresh, will be 
more effective in scouring the sand in the passage, the section of 
which will bear a certain proportion to the amount of water pass- 
ing through it in a given time. 

This law is well illustrated by the known conditions of all the 
harbors on the gulf coast and other similar locations. 

Among the most conspicuous examples, is the Pensacola harbor, 
with but one outlet for a surface of about three hundred square miles, 
with three considerable rivers entering the bay, which has abundant 
depth of water throughout. The free circulation of salt water 
through the Santa Rosa Sound, also has a good effect on the open- 
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ing of the harbor, like that of Long Island Sound on Sandy Hook, 
it being similarly situated. 

The improvement now going on at Hurl Gate, will undoubtedly 
improve Sandy Hook in the same proportion, by drawing a larger 
amount of tide water from the sound through Sandy Hook. Who. 
ever has passed through Hurl Gate when the tide is going out, must 
have observed the rocky obstructions nearly amounting to cascades. 
By enlarging the section of the sound at Hurl Gate, more of the 
tide water will pass out at Sandy Hook in ebb tide, and more in, 
at flood tide, which will scour the channel, by the increased motion 
of the water, until the increased section of the channel shall reduce 
the velocity of the current across the bar to its former force. 

Mobile Bay, Sabine Lake, Galveston Bay, Metagorda Bay, Aransas 
Bay, and Laguna Madra, are all examples illustrating the law that 
controls the outlets of such harbors, but of the opposite kind to 
that of Pensacola Bay, being all large sheets of water, but so shoal 
in many places that there can be little or no tide reaching their 
inland extremities, the water being so shoal, that before the flood 
tide reaches the inland shores of the bay, the ebb tide commences 
to pass out with less than half the force than would have been ob- 
tained if the flood tide had have been free to preserve a level sur- 
face throughout the bay, 

Therefore whatever will open up these bays to a free circulation 
of the tide from one deep place to another, will materially increase 
the depth of the entrance to the harbor. 

The contemplated ship channel from Ga] veston to Houston, fifteen 
feet deep, and one hundred and fifty feet wide, is well calculated to 
improve the entrance to Galveston Harbor, by opening up the deep 
places in Galveston Bay, to Buffalo Bayou, a deep sheet of water 
extending about twenty miles farther inland. 

The large surface which this improvement will open up for the 
flood tide to fill, will draw in more than double the amount of salt 
water now entering the bay, and afford the facility for it all to pass 
out in the same length of time, except the obstruction of the bar 
at the outlet, which will create double the velocity of the current 
over the bar, until it shall have been scoured to a section propor- 
tional in area to the additional amount of water passing in and out 
over the bar, when the original lesser velocity will be restored. 

When we consider that the weight of the sand on the bar was 
barely sufficient to overcome the velocity of the water which left it 
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there, we arrive readily at the conclusion that a slightly increased 
velocity of water passing over it will disturb its state of rest, and 
convey it as much further as the increased velocity shall be continued. 

Pass Cavallo, the entrance to Metagorda Bay, will be improved 
in proportion to the facility which the Lavaca Canal, now being 
opened affords for the filling of the upper bay by the flood tide, 
which may be so small that there may be no marked difference 
until it shall have been opened all the way from the pass to a greater 
depth than the water on the bar, and a width that will give addi- 
tional freedom to the tide in reaching the extremities of the bay. 

A capacious channel into and through Espiritu Santo Bay to the 
deep part of Aransas Bay, would also add very much to the im- 
provement of Pass Cavallo and Aransas Pass. This route is now 
navigated with about three feet water. 

Aransas Pass would be still more improved by a more free com- 
munication between Aransas Bay and the beautiful deep Bay of 
Corpus Christi, where a channel eight feet deep and sixty-four feet 
wide has been made, and is now being enlarged to one hundred feet 
in width. Double that depth, and double the width, would make 
Aransas Bay one of the best harbors on the gulf coast. 

A continuation of these improvements through the shoal waters 
of the Laguna Madra to Point Isabella, would be all that is required 
for the gulf coast harbors, while the inland navigation afforded by 
the improvements would more than pay all expenses. 

In addition to the double pecuniary advantage of such improve- 
ments, we must add the effect on the climate of the country pro- 
duced, by admitting tide water to the inner coast, and some distance 
up the sluggish streams, emptying into the gulf. 

A country with such great natural advantages as that which re- 
lies upon the gulf coast for an outlet for its products, can never be 
fully developed, without better harbor facilities than are now found 
on this coast. No vessel drawing water enough to be a safe navi- 
gator of the gulf, can enter any of the harbors on the coast, except 
Pensacola. The condition of this harbor is well calculated to estab- 
lish the position here taken, with regard to the improvements of 
other harbors, with similar surroundings. 

The soundest political economy would seem to dictate the proper 
course for our general government in this matter. Not only are 
the whole United States interested in the prosperity of the country 
dependent upon the gulf coast, but all the nations of the earth who 
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have any intercourse with us. The whole of our profitable exports 
have ever been and ever will be the products of that country. Let 
these improvements be made, and a stimulus would be extended to 
all of the other states, that would procure a return of more than 
our former prosperity. 

Lyons Falls, N. Y., April 1869. 


EXTRACTS FROM AN ENGINEER'S NOTE BOOK 


By W. M. Henverson, H. E. 
(Concluded from page 319.) 
On the construction of Steam Boilers, and rules relating thereto. 


CARE should be taken to facilitate the uninterrupted ascent ot 
the steam from the point of formation to the surface, with a prope: 
circulation of the water to take its place. Vertical heating surfaces, 
as the inside box of the locomotive type of boiler, should be so 
angled, that the globules of steam formed thereon, may leave such 
surface on ascending, otherwise the multitude of these globules wil! 
form a stratum of steam between the water and the plates, exposing 
the latter to the danger of burning. The water spaces should be 
large enough to allow the steam generated to rise to the surface, 
with space for a down current of water outside, to take the place of 
thut just disposed of. In contracted water spaces, the steam in for- 
mation, drives the water out, preventing circulation, causing, form- 
ing, and endangering these parts to overheating, and burning out, 
explosion in such case is only a question as to how long a time it 
will take to destroy the molecular construction of the plates, by 
alternately overheating and deluging them with water. 

This phenomenon may be seen to perfection in the steaming of 
many of our steam fire engines, the water will surge and re-surge 
in the glass gauge, as it is displaced from, and returns to the water 
legs, and it is not an unusual occurrence, after the fire has been 


withdrawn, for them to continue generating steam in great profu- 
sion. The palpable reason for this is, that the water then is allowed 
to descend intothe legs of the boiler, and comes in contact with 
the super heated plates. An interesting experiment would be, to 
subject all the boilers of this construction to a test, by inserting a 
small cock in the outside box, to discover whether, or not, they are 
subject to this dangerous practice. 
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The water spaces, for practical purposes, should be from 2} to 4 
inches, according to the size and description of boiler, and thoroughly 
secured by iron stays, screwed and riveted. In cases where boilers 
have internal flues, the outer shell will be relieved from a longitu- 
dinal strain, equal to their area. Ratio of diameter to shell when 
one is used, as 1 to 2°5, in no case more than as 1 to 2; when two 
are used, as 1 to 3. When tubes are employed, the distance between 
them will vary with the calibre, and should be about one-half of 
their diameter. Where wrought iron flat heads are used, they 
should be composed of plates at least one-half thicker than those 
forming the circumference, and be well secured with corner gusset 
plates of 45°, and angle irons radiating to the inside circumference 
of the shell. 

Asa rule, no hole should be cut in a steam boiler larger than is 
absolutely required. Where a steam drum is riveted on, it may 
not be necessary to cut the plate at all; a number of small holes of 
an aggregate area, equal to the steam-pipe, or safety-valve, is all 
that is required; and where a man-hole is cut, the margin should 
be stiffened with strengthening rings, if the frame of the man-hole 
itself is not sufficiently strong to restore the strength of the plate 
cut away ? 

Riveted joints exposed to a tensile strain, are directly, or nearly 
30, as their respective areas, or in other words the collective areas 
of the rivets should be equal to the sectional area of the plate, taken 
through the line of rivets. 

The proportional size of rivets, pitch of ditto, and lap of joint, 
will be as follows: Diameter of rivets for plates up to three-eighths 
is twice the thickness of plate. The pitch for three-sixteenth and 
one-quarter inch plates is six times the thickness or plate; for five- 
sixteenth and three-eighth inch plates it is five times. The lap for 
three-sixteenth, one-quarter, and five-sixteenth inch plates should 
be six times the thickness of plate, and for three-eighth plates five 


and a half times. For double riveting, 


add two-thirds of the depth 
of the single lap. Diameter of half round heads one-fifteenth for 
one-eighth of diameter of rivet. Diameter of conic heads twice 


the diameter of rivet, and the height of both description of heads, 


three-fourths diameter of rivet. 

As before remarked, the question relating to the strength of 
cylindrical tubes, when exposed to externa! pressure, as the flues 
of steam boilers 


, require more than ordinary attention, it has been 
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found by direct experiment, that the strength varies in accordance 
with a certain power of the thickness, the index of which, taken 
from the mean of the experiments, is 2°19, or rather higher than 
the square. The formula for calculating the collapsing pressure, is 
as follows: where D=diameter in inches, L length in feet, kK thick 
806300 & k=" 
L XD 
This formula, however, is not of easy solution, by taking 2 instead 
of 2°19 for the index of K, we get P= a a = x whence thecol: 
lapsing pressure may be readily calculated by ordinary arithmetic, 


ness of metal, and P the collapsing pressure, then P = 


For thick tubes of considerable diameter and length, it will be found 
sufficiently exact. For small diameters and short lengths, up to ten 
feet, the theoretical formula is more correct, but it does not strict]; 
apply to tubes over that length, and when we consider a safe margin 
is left by allowing only one-sixth for the safe load, the square of 
the thickness is near enough for all practical purposes. 

Rule for calculating the bursting pressure per square inch of a 
steam boiler in the longitudinal direction. Multiply the area, in 
square inches, of the cross section of the rim of the boiler, by the 
value of the iron, as deduced from experiment, and divide by the 
area of the boiler head. 

Formula s=area cross section, | stant — A=area boiler 
head, and p= bursting pressure per square inch. Then P = te 

Example.—Given a steam boiler of 34 inches diameter, with 
single riveted joint, and constructed of quarter inch plates. To find 
the pressure per square inch, that will tear the shell apart, in the 
longitudinal direction. Here the sectional area of the rim is equal 
to 18°66 square inches, the value of the iron for the single riveted 
joint is 34°000 per square inch, and the area of the boiler head, is 
452°39 square inches. 

RAY 24-000 

Then 1® a 1602*4 pounds, which is the bursting pres- 
sure per square inch. 

Rule for calculating the bursting pressure of a steam boiler in 
the curvilinear direction. Multiply the area in square inches of 
the section of the plates taken through the axis of the boiler, by the 
value of the iron, as deduced from experiment, and divide by the 
diameter of the boiler. 
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This will be better understood by reference to the annexed 
diagram representing a section of a steam-boiler. The pressure 


acting as indicated by the arrows, the resisting 
material being the sides of the boiler, rT. It is Fig. 1. 
obvious the length is quite immaterial, a hoop 
of one inch in length will give us all that is ne- 
cessary to make the calculations, that one inch 
being equal in effect to any other inch, or aggre- 
vate number of inches, when multiplied by any 
such length taken. 

Formula.—Let 1 = thickness of plate, c = con- 


stant, p= diameter, and p= bursting pressure. Then P=twice 


Example.—Taken the same boiler, as given above, to find the 
bursting pressure per square inch, that will rupture the shell in the 
curvilinear direction. Here T=25 inch. The two sides = 6 inch. 
The value of the iron as before, 54,000 pounds per square inch, and 
the diameter is 24 inches. 

Then P =~ sch 708°33, which is the bursting pressure per 
square inch for the safe load, allow only one-sixth of the bursting 
pressure. It will be seen by comparing the results of these calcu- 
lations, that the boiler is, as before stated, twice as strong in the 
longitudinal, as it is in the curvilinear direction. 

The manner for proceeding to calculate the strength required in 
flat stayed surfaces of a steam-boiler, will be readily understood by 
an inspection of the following diagram, showing the general arrange- 
ment of such staying, and the surface of pressure each stay has to 
sustain. 

It will be observed that the distance from the 
centre of one stay to the next, forming a square, 
is the only measurement of surface necessary to 
be calculated, each square of the entire surface 
being alike, and assuming this rectangle to be 
situated as shown by the figure, ABCD, we find 
that the whole of the pressure bearing upon this 
surface, has to be sustained by the single stay, s. 

All that remains then to be done, is to so proportion the area of 
this rectangle in reference to the pressure of steam to be employed, 
aud to make the cross section of the stay, at the smallest part, strong 
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enough to bear six times the pressure that will be brought to bear 
upon it, taking the ultimate tensile strength of iron stays at 60,000 
pounds per square inch, and assuming that such stays are screwed 
and well riveted on both sides. The additional strength secured by 
riveting the stays has been found to be about 14 per cent. : 

Safety valves allow one square inch area of safety valve per each 
3 square feet of grate surface. Calculations for the safety valve. 

1st. When the lever is parallel, multiply the weight of the lever 
by half the number of leverages. If the lever is not parallel, bal 
ance it upon a fulcrum, and multiply the weight, as before, by the 
number of leverages contained up to the point of balance, add the 
weight of the valve and attachments, and divide this product by the 
area of the valve in inches. 

The result will give the weight per square inch upon the valve 
seat, from the effect of the lever and valve, etc., alone. This isa 
constant weight entirely distinct from the effect produced by the 
sliding weight of the ball, which will vary with its position on the 
lever. 

2d. Divide the weight used, by the area of the valve in inches, 
this will give the direct weight per square inch, supposing it to be 
placed immediately over the valve; if it is placed upon the second 
notch, it will be twice as much ; if upon the third notch, three times 
as much, and so on, depending upon the point of location distant 
from the fulerum. Wherever it is placed, divide such distance 
from the fulerum by the distance from the fulerum to the centre of 
the valve; this will give the amount of leverage by which to mul. 
tiply the direct weight previously found. The constant weight must 
always be added at all points where the lever is required to be 
marked, or the weight to be ascertained. 

There is little further to add to this subject of steam boilers, ren- 
dered as brief as possible, commensurate with the extent of infor- 
mation attempted to be conveyed, if not therefore generally instrue- 
tive; it will, at all events, like a short sermon, not prove tiresome 
to the reader. 

One other item, without which the boiler is not complete, is the 
chimney, which we will now briefly dispose of. The draught, or 
current of air passing through a furnace, is occasioned by the dif: 
ference in weight between the column of rarified air within the 
chimney and that of an external column of the same proportion. 

The area of the chimney, or smoke stack, as already given, should 
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be about two square inches per pound of coal consumed per hour, 
or twenty-four square inches per square foot of grate surface. The 
length should be about one yard per inch of the diameter. The 
general practice of decreasing the area towards the top is an error ; 
they should be constructed of at least an equal area throughout ; 
for although it is true the volume of the heated gases diminish as 
they leave the furnace, the velocity is also proportionally reduced, 
Philadelphia, March Ist, 1869. 


Industrial Products of Prussia.—The following statistical 
details are given in the North German Corresponde nt onthe industry 
of Prussia :—“ In the year 1867 the number of iron-smelting works 
was 1,211, employing 87,086 workers, and the entire value of the 
products was 115,678,648 thlrs. These industrial establishments 
produced unwrought iron to the value of 19,789,481 thlrs., raw 
steel-iron 2,022,200 thirs., cast iron 12,924,914 thlirs., bar and rolled 
iron 28,267,858 thirs., sheet iron 5,810,333 thlirs., iron wire 
2,588,342 thirs., and steel 19,351,574 thirs. The steel industry has 
made enormous progress in the last few years, and Prussia in this 
branch is now unsurpassed. The celebrated establishment of 
Krupp, in Essen, has a world-wide reputation, and seems to have 
brought the manufacture of steel to the highest attainable perfec- 
tion. With regard to the remaining metallic products of Prussia, 
the respective value of the quantities obtained in the same year 
were the following :—Silver 2,756,455 thlrs., lead 4,739,812 thlrs., 
copper 3,739,440 thirs., brass 1,269,339 thirs., zine in bars or plates 
7,982,491 thirs., sheet zine 2,630,317 thlrs.” 


The Junction of the Pacific Railroads gained additional 
commemoration by the delay that carried it over from Saturday to 
Monday. California marked the event at its full value to her, and 
that is almost beyond estimate. A serenade by thirty locomotives 
in unison was one of the features at San Francisco that must be 
more striking to read of than it could have been agreeable to hear. 
The military and civil pageants in that city, and in other cities of 
that State were probably equal to any that the State has ever seen. 
The other cities of the country, north, east and south, responded 


fittingly, and the occasion was everywhere noticed in a manner at- 
testing the sense of its value, 
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REVIVIFYING BONE BLACK, BY BEANES’ PROCESS. 


IN a previous issue of this Journal, Vol. XLIX., p. 428, we called 
attention to this process. We now extract from the Chemical News 
a series of letters, which throw important light on the same subject. 
In the first place, we give a letter from Mr. P. Casamajor, of Ney 
Y ork. 

To the Editor of the Chemical News 

Sir:—In No, 472, of Volume XVIII. (Am. Repr., Feb. 1869, p. 

78), of your excellent publication, is an able and exhaustive paper, 
by Dr. Wallace, “On the Chemistry of Sugar Manufacture and 
Sugar Refining,” wherein occurs a passage to which exception must 
be taken, as it is of a nature to create false impressions. 

After speaking of the injurious action of weak acids which invert 
cane sugar, and enable liquors to dissolve iron from animal charcoal 
and from iron tanks and cisterns, besides other impurities, Dr. Wal. 
lace adds, “In this way Mr. Beanes’ process for treating animal char. 
coal with hydrochloric acid gas, although otherwise all that can be 
desired, has entirely failed, and has caused ruinous expense to some 
refiners who have used it.” 

While admitting the premises of Dr. Wallace, I fail to see how 
he arrives at his conclusion. Were it true that Mr. Beanes’ process 
produces weak acids, the conclusion would be perfectly legitimate. 

I feel authorized to speak on the subject of Mr. Beanes’ process 
for purifying bone-black. I was one of the tirst in the United States 
who became acquainted with the process, and for the last two years 
I have had charge of it at the Refinery of Messrs. Havemeyers & 
Elder, in Brooklyn, KE. D., opposite New York. They refine 100 
tons of sugar daily, ‘and treat weekly 220,000 pounds of bone-black 
by the process of Mr. Beanes, They have now three large appara- 
tus for making the hydrochloric acid gas in constant operation, and 
are putting up more retorts. 

In view of my experience, I deny that weak acids must neces- 
sarily be formed in the sugar solutions by the use of Mr. Beanes’ 
process, except under the most careless and unskillful management. 
Only two circumstances can give rise to the formation of weak acids 
in connection with the process of Mr. Beanes. Either the bone-black 
is left acid and the liquor dissolves acid from the bone-black, or the 
water left in the bone-black weakens the liquor sufficiently to allow 
fermentation to take place readily. 

At the refinery of Messrs. Havemeyers & Elder there is no trouble 
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from either cause of acidity. The sugar solutions after filtration 
are neutral. 

[am led to believe, from the passage of Dr. Wallace’s discourse 
quoted above, that an account of the means we employ to avoid 
acidity in the bone-black, would be of use to the refiners in Eng- 
land, who purify their bone- black by Mr. Beanes’ process. I may 
We fly state that acidity is preve ‘nted in the bone black— 

. By using peroxide of manganese in the hydrochloric acid gene- 
rator, to avoid the formation of sulphurous gas. 

2. By saturating the bone-black with hydrochlori ic acid gas only 
wh en it is dry and very hot, as it comes from the reviv ify ing kilns. 

. By using the hydrochloric acid gas dr y- 
. By allowing the saturated bone- bl: ack to stand in suitable re- 
ceivers till the excess of gas, if any, is absorbed before washing. 

5. By washing the bone-black thoroughly after saturation to re- 
move the ¢ -hloride of calcium and other soluble salts. 

It may be well to state that the use of wet bone-black in the 
filters consequent on the employment of the process of Mr. Beanes 
is not of itself a cause of acidity in a refinery. On the continent 
of E jurope, and I believe in Engl: ind, the bone-black is often used 
wet in the filters without any harm resulting from this practice. 
Differences of results obt: ined from the use of wet black must be 
due to differences of management. 

In the two largest refineries in the United States, that of Messrs. 
Havemeyers and Elder of New York, and the Fr: anklin Sugar Re- 
finery of Philadelphia, also at Las Canas, the sugar estate of Don 
Juan Poey, the scientific planter of the island of Cuba, the process 
{ Mr. Beanes has been adopted, is working successfully, and the 
best results have been obtained. 

Dr. Wallace renders a just tribute to the process of Mr. Beanes, 
when he says that it is “ otherwise all that would be desired.” | 
am able to add that it is not necessarily a source of acidity ina 
refinery. ‘ : 

‘The apparatus in use at the above-mentioned establishments differs 
from the one previously in use in the manner of drying the hydro- 

h loric acid gas, whic h is accomplished without the use of chloride 
of calcium. 

Hoping that the above may prove useful to the sugar refiners of 
England,—I am, ete., 

P. CASAMAJOR, 

98 Wall St., New York, Feb. 22, 1869. 


To this appeared next week the following commentary by Mr. 
Beanes. 


To the Editor of the Chemical News. 


Sirk :—Will you kindly afford space to exp lain the cause of the 


apparent inconsiste ney between the views e xpressed by Dr, Wallace 
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on the above subject, and those which Mr. P. Casamajor has em. 
bodied in the letter which you published last week ? 

The fact announced by Dr. ag ny that “acids invert cane sugar,” 
has been known to me for the last thirty years, and is, I believe. 
familiar to most persons engaged in the sugar manufacture. So 
well, indeed, is it under ‘stood in America and on the continent of 
Europe, that every precaution is taken to neutralize the acidity of 
the crude sugar before submitting it to the action of the animal 
charcoal. This practice does not prevail in England; sugar retiners 
here trust to the calcic carbonate present as an impurity in the char 
coal for the neutralization of the acid of the sugar; and, as my pro 
cess removes this calcic carbonate, it renders the c harcoal less suit 
able for the rude and unscientific method in vogue here, than it is 
for the greatly superior method adopted in countries where the 
manufacture is better understood. 

The decolorizing effect of bone-black upon syrup is in propor 
tion to the extent of carbon surface exposed. The smaller the grains 
the greater is the decolorizing effect produced; and yet our sugar 
refiners load with calcic carbonate —whilewash, as it were—the very 
carbon surface upon which they depend for the decolorization of 
their syrups! The practice seems to me, I confess, irrational in the 
highest degree. 

Old bone-black, freed from lime and other impurities, is inferior 
in power to new, because its carbon surface is less. Its innumer 
able little prominences have been removed by friction, it has become 
polished, and the extent of surface which it exposes is thereby re 
duced, but it is nevertheless, as might have been expected, very 
much more efficient than a similar black from which the calcie car 
bonate has not been removed. I am, ete., 

EK. BEANES. 

Cordwalles, Maidenhead, Berks, 

March 15, 1869. 


W hich elicited the following reply :— 
To the Editor of the Chemical News. 


Sir :—In your issue of this week (Am, Repr. May, 1869, p. 25! 
there is a letter from Mr. E. Beane ‘Ss, W vhic h seems to call for a brid 
reply from me. 

Mr. Beanes makes it appear that I “announced” the fact that 
“acids invert cane sugar” as an original observation, and rejoices 
in having known it for the last thirty years. I need scarcely state 
that “the fact” is one of the first with which students of organic 
chemistry are made acquainted. 

Mr. Beanes further states that “our refiners load with calcic ear- 
bonate the very carbon surface upon which they depend for the 
decolorization of their syrups!” This is, as applied to British 
refiners, simply absurd. ‘The calcic carbonate, which is not an 
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impurity, as Mr. Beanes states, but an essential constituent of 
animal charcoal, continually decreases with use, and, occasionally, 
almost entirely disappears. 1 am, etc., 


WILLIAM WALLACE. 
Glasgow, March 27, 1869. 


A NEW ELEMENT ACCOMPANYING ZIRCONIUM, DISCOVERED BY 
MEANS OF SPECTRUM ANALYSIS. 


Ar the sorrée of the Royal Society, on Saturday last, March 6th, 
Mr. H. C. Sorby, F.R.S., exhibited for the first time some pheno- 
mena in his spectrum microscope, which have led him to the con- 
clusion that they are due to the presence of a new element, for which 
he has proposed the name of jargonium. The following is the ac- 
count which Mr. Sorby then gave of this discovery 

‘Jargonia is an earth close ly allied to zirconia, e xisting in small 
quantity in zircons from various localities, but « ‘onstituting the chief 
ingredient of some of the jargons from Ceylon. It is, however, dis- 
tinguished from zirconia and all other known elementary substances 
by the following very remarkable properties. ‘The natural silicate 
s almost, if not quite, colorless, and yet it gives a spectrum which 
shows above a dozen narrow black lines, much more distinct than 
even those characteristic of salts of didymium. When melted with 
borax it gives a glassy bead, clear and colorless both hot and cold, 
and no trace of absorption bands can be seen in the spectrum ; but 
if the borax bead be saturated at a high temperature, and flamed, 
so that it may be filled with crystals of borate of jargonia, the spec- 
trum shows four distinct absorption bands, unlike those due to any 
other known substance.” 

It appears, however, by the following communication from Pro- 
fessor A. H. Church, M.A., that a similar, if not identically the 
ame, discovery was published nearly three years ago. Professor 
Church writes as follows :— 


‘* Royal Agricultural College, March 6, 1869. 


‘I heard, when in London this week, that Mr. Sorby had dis- 
covered a set of black absorption bands in certain zircons, and had 
attributed their occurrence to the presence in the stones examined 
of a new element accompanying the zirconium. May I be per- 
mitted to refer your readers to the woodcut of these bands, which 
[ published three years ago in the Jntellectwal Observer for May, 
1866? The sketch was rough, and the cut badly executed, but it 
shows, though without the delicate shading of the original bands, 
the effect on solar light of its passage through a considerable thick- 
ness of a particular Ceylon zircon, or jargoon, in my possession. 
Not only did I describe the bands, but I noticed their occurrence 
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in the spectra of some stones from particular localities (Ceylon), 
and their absence from stones from other localities (Espailly). | 
also added my views as to the cause of these bands—the presence 
of an element in some specimens, not found in others. I quote one 
or two sentences from the note referred to above :—‘ [ am indueed 
to hazard the conjecture that it may be, after all, Svanberg’s norinm, 
which determines the difference.’ ‘The absorption bands of zircon 
resemble those of didymium discovered by Gladstone, in their 
sharpness, and in their being produced by the passage of light 
through a colorless medium.’ 

“Since 1866, I have worked at intervals on the subject of th 
supposed norium. The rarity and costliness of the best and purest 
materials for the research—viz., transparent and flawless, and nearly 
colorless specimens—have seriously retarded the progress of my 
research. I have nothing ready for publication, but simply not 
the following points, which I have established with more or wx 
certainty since the first conjecture which I made of an element dif. 
ferent from zirconium in the ‘ black-banded’ jargoons :— 

“1. That zirconium is accompanied by at least one other metal 
(probably by two), in some of the zircons from Indian, American, 
and Norwegian localities. 

“2. That the seven black absorption bands discovered in 1866 
are characteristic of this new element, in some of its combinations 
at least, although I have not traced them definitely in any solution 
as yet. 


ry 3 


That the atomic weight of one of the new accompanying 
Pade is different from that of zirconium. 


“ 


That the density of those zircons which show the black 
bands most intensely in the smallest thickness, is lower than that 
of those zircons which show no bands or only very faint bands. 
(In 1868, I showed that neither the direction in which the light was 
transmitted through the crystal, nor the action of an intense igni- 
tion, had any apparent influence on the particular absorptive power 
of the zircons for light now under discussion.) Of course compar! 
son must be made with specimens in their native state and without 
flaws, or with specimens which have been similarly ignited, by 
W ent process the density is increased. 

“5. The characteristic salts obtained from the black-band zircons 
may pene to have been included under those of norium by Svan- 
berg. But as that term does not include some bodies which are 
certainly different from those which seem to belong only to the 
black-band zircons, a new name may have to be coined. Nigrium 
suggests itself as at once appropriate and consistent with the re 
ceived system of nomenclature. 

“T may add that the black bands were shown or described at the 
time of their discovery to many of my friends, among whom I may 
name Dr. Gladstone, Mr. Slack, and Mr. John Browning. 

“Some of the zircons employed in my experiments are described 
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in the Chemical Society's Journal for 1864 (November and Decem- 
ber). The best was of a very pale greenish hue and without a flaw. 
It weighed 1.1665 grammes, and its density before ignition was 
4.579, after 4.625. A rather smaller Espailly specimen was orange- 
red before ignition, and had a density of 4.865. After ignition it 
became colorless, but its density remained the same. In neither 
state did it exhibit any black bands, nor have I obtained from seve- 
ral ounces of the zircon from this locality any other salts than those 
of zirconia,” 

Professor Church has forwarded the original drawing of the bands, 
torn out of his note-book. From this the following woodcut has 
been engraved. 


It appears only fair both to Professor Church and Mr. Sorby, that 
the original article in the Jntellectwal Observer for May, 1866, should 
be given together with the above more recent notes. We therefore 
reprint it as follows :— 


- MICRO-SPECTROSCOPE INVESTIGATIONS, 
* Lette r from Professor Ch urch. 


“The Editor has received the following interesting letter from 
Professor Church :— 

“« Have you tried the experiment with chloride of cobalt, which 
[ mentioned to you? If you take the saturated cold solution of 
this salt, it will give the spectrum roughly sketched in Fig. 1,* a 
thinner film of the same solution, heated (on a glass slide with thin 
cover) over the candle or lamp, gives the spectrum drawn in Fig. 
2+. You will notice two black bands, 1 had almost said lines, in 
the red. As might be predicted from the change of color on heat- 
ing, the solution is afterwards much more transparent to rays be- 
yond D, The chlorides of copper and nickel also give very inter- 
esting results. 

“ But I think you will be most pleased with the experiment I have 
now to relate. I have worked lately onthe spectra of pleochroic mine- 
rals and salts. Among the minerals recently examined were several 
fine specimens of the true zircon or jargoon, a silicate of zirconia. 
These gave a beautiful and most characteristic system of seven dark 
bands quite different from those belonging to any other substance 


* “ The figure alluded to, shows the red darkened, the orange light, and a broad 
dark band commencing to the right of the yellow and extending beyond the line 
¥; the remainder of the spectrum is cloudy.” 

t “ Fig. 2 shows the narrow black bands in the red, modified tints replacing the 
broad dark band of Fig. 1, the blue coming out clear. The experiment is a very 
beautiful one.”’ 
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vet examined. They are roughly sketched in the following figure.* 
Zircons as colorless as common glass, show these bands as w ell, per- 
haps better, than those possessed of color. They are to be observed 
with zircons which have been ignited, as well as with those stil! in 
their natural condition. But some zircons show the phenomenon 
better than others, this difference not being due apparently to the 
color of the stone or the thickness through which the light tra 
verses. I am not quite sure, but I incline to think that those 
zircons which have come from some localities show the bands bet. 
ter than those from others. Several Espailly specimens scarcely 
exhibit anything of this kind; all those from Ceylon and Norway 
show the bands well. From this observation I am induced to hazard 
the conjecture that it may be, after all, the presence of Svanberg’s 
norium which determines the difference. You are aware that the 
orange jacinth, a variety of zircon, is very precious, and that the 
essonite, or cinnamon-garnet, is constantly sold for it. Curiously 
enough, the cinnamon-garnet, or essonite (a lime-garnet), has no 
conspicuous dark absorption bands at all, and so the spectroscope 
may be brought to bear upon the discrimination of these two stones. 
Ve have thus a much more ready process than that of taking the 
density of the specimens. The lime-garnet is of comparatively 
small value. The iron-garnet of different shades (carbuncle almond- 
ine, ete.,) gives a beautiful and very characteristic spectrum with 
several intensely deep absorption bands. 

“*T write these particulars of my experiments at once, for I thought 
you might like to make a little paragraph about them for the read- 
ers of the Intellectual Observer. 

“*T ought to add that the adsorption bands of zircon resemble 
those of didy mium, discovered by Gladstone, in their sharpness and 
in their being produced by the pass: age of light through a colorless 
medium. Silica, the other constituent of zircon, gives no bands.’ 

The first who appears to have published researches on this sub- 


ject is Svanberg. From his experiments, he came to the conclu- 


sion that zirconia was not a simple earth, but a mixture of three, 
or perhaps even a greater number, of metallic oxides; and that 
these oxides are present in different proportions in the zircons ob- 
tained from different localities (e. g., Siberia, Norway and Ceylon), 
and in the hyacinth from Espailly in France. The atomic weight 
of these earths, (supposing them to be sequioxides) varies between 
75 and 105°6, the mean of which, 91°2, is the atomic weight as- 
signed by Berzelius to zirconia regarded asa simple earth. Svan- 
berg could not succeed in completely separating these earths; but 
he found—lIst. That the oxalate of one of them is less soluble in 
acids than the oxalates of the rest. 2d. That the chloride of the 
radical of one of the earths is less easily soluble in hydrochloric acid 
than the corresponding compounds of the other radicals. 3d. That 
the sulphate of one of them, when mixed with a large quantity o! 


* « The diagram referred to is substantially the same as the copy from Professor 
Church's drawing, printed above.” 
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free sulphuric acid, crystallizes much more easily than the sulphates 
of the rest, and likewise i in a peculiar form. To the earth thus dis- 
tinguished from the others with which it is associated, Svanberg 
cave the name of noria. This earth is likewise found in zircons 
from the Ilmengeberg. In the eudialyte from Greenland, Svanberg 
thought he had discovered (besides cerium lanthanum, and didy- 
mium)two other earths, the first of which closely resembles yttria ; 
the second has a yellow color. According to Watt’s “ Dictionary,’ 
article “‘ Norium,” a subsequent experimenter, Berlin, throws doubts 
upon the composite nature of the earth commonly called zirconia. 
Now that attention is again directed to this subject, it is to be hoped 
that these doubtful points will be cleared up. There seems no lack 
of new elements waiting to be discovered, and further researches 
may show that Svanberg’s noria, Church’s nigria, and Sorby’s jar- 
gonia, are each separate entities. 

~ Since the above was in type, we have received the following com- 
munication from Mr. Sorby :-— 


“36 Oxford Terrace, London, W. March 8, 1869. 


“T send you an account of some of the objects I exhibited at the 
soirée of the Royal Society on Saturday, March 6th, illustrating 
the substance which gives such a remarkable spectrum. 

‘The specimen I showed was part of a jargon belonging to my 
friend, Mr. William Bragge, of Sheffield, who most kindly and 


libe rally gave it to me for study. I soon found that the spectrum 
was not due to zirconia, since the zircons from some localities give 
no bands whatever; those from other localities show traces of the 
bands, as if they contained a small variable amount of the substance 
in question, mixed with zirconia, in the same manner that many are 
variously colored with small quantities of the oxides of iron. If 
the borax blowpipe bead of this substance had given absorption 

bands, in the same manner as the oxides of didy mium, erbium, 
cobalt, and uranium, there would have been no difficulty in proving 
whether or no it was a new elementary body; but when melted 
with borax it gave a clear, colorless bead, w hen both hot and cold, 
without any trace of absorption bands. Very many known oxides 
give such beads, and the question was whether any = these would 
give the piearieible absorption bands when they were in a crystal- 
line state. 

“There was no difficulty in proving that the crystalline silicates 
of a number of known earths and metallic oxides do not give any 
bands, but still a number of elementary substances could not be 
procured in combination with silica, or not in crystals sufficiently 
transparent to enable me to ascertain the fact for certain, though | 
prepared a large series of sections for this especial purpose. It was 
therefore open to doubt whether the substance which gave the bands 
Was a new one or not, though I proved by my new blowpipe method 
that it was very closely allied to zirconia, 
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“ At length it occurred to me, that perhaps the production of the 
absorption “bands depended on the substance being in a crystalline 
state, and I therefore saturated a borax blowpipe bead with it, and 
by flaming caused it to become full of minute crystals of the borate, 
so as to be white and almost opaque. By using a strong ilumina. 
tion, I succeeded in causing light to pass through the bead, and 
found that the spectrum then showed four absorption bands, ver) 
well marked, considering the nature of the case. None of these 
bands corresponded exac tly with those of the silicate, and when 
microcosmic salt was added, so as to give rise to crystals of the phos 
phate, a spectrum was obtained with bands diffe ‘ring from both the 
others. The fact of the clear borax bead showing no bands until it 
is filled with crystals is, in my opinion, the most important yet dis 
covered in connection with the subject, for it enables us to prove that 
the substance which gives the bands is no known earth or metallic 
oxide. Since it therefore appeared to be a new substance, and was 
found in certain specimens of the jargon, I thought no better name 
could be adopted than that of jargonia. 

“This was the state of my knowledge of the subject when I came 
to London a few weeks ago, bringing with me the printed descrip. 
tion of most of these facts, to give away at the soirée of the Royal 
Society. My attention was subsequently called to Professor Church's 
letter in the Jntellectual Observer for 1866, p. 291, which I had not 
previously heard of, since that work is almost unknown in the north- 
ern provinces. Judging from his description and figure, there can 
be no doubt that he had observed the spectrum of the same sub 
stance, only comparatively in a very imperfect manner, as will be 
seen by comparing his figure with that copied from my own draw 
ing, shown at the Royal Society. He speaks of ‘seven dark bands, 
whereas my specimen shows double that number. He also says that 
‘all those from Ceylon and Norway show the bands well.’ Now 
after having examined several hundred jargons from Ceylon, I must 
say that, in comparison with my own specimen, s scarcely any show 
the bands well. There is not one single specimen in the British 
Museum that shows them even moderately well. One in the Mu- 
seum of Practical Geology shows them in a very satisfactory man- 
ner, and I have seen two or three others that show them, though 
not anything like so well as my own, the exact locality of which 
must be considered to be still unknown for certain. Those from 
Norway show the bands in the same comparatively imperfect man 
ner as the usual specimens from Ceylon, and, even assuming that 
my specimen contains but little zirconia, we must conclude that 
the zircons from both those localities contain only a small amount 
of the substance for which I have proposed the name jargonia. 
If any one had only seen the usual kind of specimens from Ceylon 
or Norway, I can easily believe that he might have been led to con- 
clude, with Professor Church, that the production of the bands 
might depend on the presence of Svanberg’s noria. However, since 
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the zircons from Norway (Frederikswarn), which, according to 
Svanberg, are so rich in bis noria that it materially modifies the 
chemical equivalent of the earth and the specific gravity of the 
mineral, are, according to my own spe ctroscopic observations, so 
very poor in my jargonia that the *y give only a very faint trace of 
the bands, I cannot admit that the ‘y are the same substance. My 
friend, Mr. David Forbes, has most kindly allowed me to examine 
the zircons from many localities in Norway, collected by himself; 
and given mea number to cut for examination; and I find that 
none contain more than a decided trace of my jargonia. 

“My own specimen of jargon is so rich in jargonia that a piece 
one-tenth of an inch in thickness, and all but colorless, gives four- 
teen bands, as shown in the accompanying figure. Unlike most 
other absorption bands, thirteen of these are narrow and perfectly 
black lines, surpassing in this respect even those characteristic of 
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salts of didymium. When the section is cut parallel to the axis 
of the crystal, though it is almost colorless with ordinary light, it 
Is slightly dic hroic, giving a reddish and greenish image. The 
reason of this is e asily understood when the spectrum is examined 
with a double image prism. so as to give two spectra side by side 
with the light polarised in opposite planes, as shown in the accom- 
panying figure. The image in which the light is polarised in a 
plane par allel to the axis of the crystal (No. 1) show a well marked 
double band in the red which is absent from the other image (No. 
2), whilst that shows a band in the yellow part of the green which 
is absent in the other. There is also a difference in the position of 
several of the bands, and a difference in the intensity of others, 
whereas that in the yellow is nearly the same in both. These are 
remarkable peculi: arities, since in most dichroic substances there is 
merely a difference in the intensity of all the bands. 

“On the whole, therefore, it seems to me that these very striking 
absorption lines are due to an elementary substance not hitherto 
recognized, which can crystallize in all proportions as a silicate 
along with zirconia, and whose action on the spectrum varies to an 
unusual extent, according as it is in a vitreous state or crystallized 
in combination with different acids.” 
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the upper layers, however, being the more impure. 


Mechanics, Physics, and Chemistry. 


THE SALT DEPOSITS AT STASSFURT. 


By Messrs. BALD AND MACTEAR. 
(Concluded from page 343.) 

WE will now consider the beds seriatim, beginning with the low 
est, which is called the anhydrite region, and consists of 685 feet of 
pure rock salt interspersed with thin layers of anhydrite a quarter 
of an inch or so thick, and dividing the salt at intervals of from 
one to seven or eight inches. The salt is pure and colorless when 
pulverized. 

The anhydrite is anhydrous sulphate of calcium, and contains a 
small quantity of a bituminous matter which imparts to it its char 
grey color; traces of organic remains are also proved by the pres. 
ence of a gas containing carburetted hydrogen which, according to 
Bischof, has the following composition :— 


Carburetted by drogon.. ......00- sesccecee seccccece socees covsee covcese ‘0 ceenanee 85 
AP ROIIES DOME veccccces ssececese cece shea abpecn skebsdanddne <écenenemeeesdcenscadiioh a, | 
BEUIOUOTN BEE. vcicisss esees wascteven cpncnnes voccnege. scenbesdytesas sasecusets 2 


It is present in quantities of about 3 c.c. per kilogramme in the 
rock salt and about 8 c.c. in the kali salts. It presents the appear- 
ance of air bubbles in the transparent crystals. The specific gravity 
of anhydrite is 2-968, and it is soluble in water to the extent of 1 
part in 500. 


In the second or polyhalite region we have, besides the common 
salt and sulphate of lime, a deposition, from what might be con- 
sidered the mother liquors, of the sulphates of potassium and mag: 
nesium which have combined with the sulphate of calcium to form 
the salt polyhalite, from which this division takes its name; its 
composition is given on the table :— 

CaSO, + MgSO,+ K,SO, 42H, 

It has a specific gravity of 2°720, and is immediately decomposed 
by water. Specimens of it are seldom found pure, as they gene- 
rally contain from 2 to 6 per cent. of chloride of sodium. This bed 
is about 200 feet thick, and has an average composition, according 
to Steinbeck, of — 
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In the third hieserite region the gradual disappearance of the more 
‘nsoluble salts is made manifest, for it contains on an average only 
9 per cent. of anhydrite, and about 60 per cent. of common salt, and 
from 17 to 20 per cent. of kieserite, which is monohydrated sul 

. of magnesium, the former being —MgSO,+ H,O. Speci- 
ens found in the mine generally contain from 1 to 2 per cent. of 
chloride of sodium or magnesium ; it is amorphous, greyish-white, 
and transparent, and in the air has a tendency to pass into epsoms, 
becoming opaque during the transformation ; it is soluble in rather 
more than twice its weight in water (40-9 parts in 100 H,O). When 
the quantity of water is not sufficient for complete solution, this 
salt has the peculiar property of absorbing a certain quantity of it 
ind setting into a hard mass, more resembling a piece of flint than 
uything else, and with, of course, a considerable increase of 
volume. 

In the fourth and last division, which is called the carnallite region, 
the insoluble salts are entirely gone, and even the common salt 
vives place in quantity to the more soluble carnallite, the average 
composition being : 

Carnallite 
SE ee ee ee eke ee eT fo yn 


Es eee 


Hydrated chloride of magnesium 


Carnallite, when pure, consists of K Cl + Mg Cl, + 6 H, O, having 
a specific gravity of 1°618, and dissolving in about one and a-half 
times its weight in water at 18° C.; it is crystalline, clear and color- 
ess, but as found in the mine it varies from pure white to a deep 
ed color, owing to the presence of minute quantities of peroxide 

‘iron. This peroxide of iron, when separated from the salts, pre- 
its the appearance of a coppery bronze-powder, but when viewed 
ler the microscope it is found to consist of distinct erystals of 

exceedingly beautiful appearance, varying in color from golden 
ellow to dark red. 

The carnallite is very deliquescent, and, on exposure to a damp 
atmosphere, the chloride of magnesium gradually drains away, 
leaving the chloride of potassium behind. This probably accounts 

the presence of sylviv, or pure chloride of potassium, small 
juantities of which are found underneath the carnallite; it is rather 
iore abundant in the Anhalt mine, and this would further tend to 
prove the theory that it is the product of the decomposion of car- 
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nallite, as the chloride of magnesium is found to preponderate jy 
the lower lying level of the Stassfurt mine as tachydrite. 

Sylvin is variously colored, has a bright, shining appearance, 
which has been not inaptly compared to mother-o’-pearl. Its spe 
cific gravity is 2°025, and 34°5 parts of it dissolve in 100 of water 
at 183° C. 

It is occasionally found in large perfectly transparent crystals, 
which, according to Professor S. Magnus, of Berlin, are as transpa 
rent to heat as rock salt; and this diathermic property does not 
change with the temperature of the source of heat any more than 
rock salt does, which has hitherto been the only substance known 
to possess the latter quality. 

The tachydrite already mentioned is a salt having the same com. 
position as carnallite, but in which the potassium is replaced by 
calcium, its formula being Ca Cl, + 2 Mg Cl,-+ 12 H,O. It is very 
deliquescent and very soluble, 100 parts of water at 18}° C. dis 
solving 160°3 parts of the salt; it is the only salt which raises the 
temperature of the water during solution, all the others having the 
property of lowering it during that operation. 

Besides sylvin and tachydrite, there exists also, though in such 
irregular quantities that it cannot be calculated upon with certainty, 
a salt called kianite, having the following composition: Mg SO,+ K 
SO0,+ H,O. It is evidently the product of a secondary decompo: 
sition, arising from the action, probably, during a low temperature, 
of sulphate of magnesium upon chloride of potassium. 

We also have what is probably the most peculiar and unaccount 
able compound in these mines, viz: borncite, the composition of 
which is 6 Mg O,8 B, O, + Mg Cl, (sp. gr. 2°3); it is found scattered 
all over the deposit in nodules varying in size from the most 
minute up to 7 or 8 inches in diameter, and, although occurring in 
the most soluble salt beds, is of itself almost insoluble in water, 
and, in fact, is with difficulty decomposed by acids; but its greatest 
pee uliarity is, that it always, and without exception, contains a 
kernel of the sasily soluble carnallite or tachydrite; it does not 
exist in any great quantity, the annual yield being somewhere 
about 10 tons. A small quantity of bromine is also found in this 
region, existing as bromide of magnesium; czesium and rubidium 
can also be detected; but hitherto all attempts to prove the presence 
of either lithium or iodine have been without success. 

The ingredients in this region do not exist as a homogeneous 
mass, but are deposited in distinct layers, which repeat themselves 
frequently, and vary in thickness from a mere line to several feet. 

lt is from the impure carnallite that the manutacture of muriate 
of potash is so largely carried on in the neighborhood. This salt, 
which is coarsely ground at the mines, has an average composi 
tion of — 
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It also contains small quantities of sulphate of lime and bitumin 
ous matter, which occasion the manufacturer some considerable 
trouble, as in strong solutions they are light and flocculent, and, 
consequently, somewhat difficult to settle. 

The manufacture of the muriate is entirely a question of the solu- 
bilities of the various salts, the key to which is the fact that the 
double salt of chloride of potassium and magnesium forms only 
from solutions containing exactly double the quantity of chloride 
of magnesium which exists in the carnallite. You will find it 
stated by various authorities that the “carnallite crystallizes only 
from solutions containing a large excess of chloride of magnesium ;” 
but this has been proven by experiment to be a definite chemical 
quantity, viz: 4 parts of chloride of magnesium, and 1 part of chlo- 
ride of potassium—or, in other words, 2 parts of chloride of mag- 
nesium, hold in solution up to a certain strength 1 part of carnallite. 
So that on dissolving the crude salt in water, the chloride of mag- 
nesium takes up its quantity of chloride of potassium, whilst the 
remainder crystallizes out as muriate, mixed with common salt and 
a small quantity of sulphate of magnesia. The mother liquors are 
then further boiled down to obtain a crop of artificial carnallite, 
which, in turn, is treated in a similar manner to the raw salt, to 
obtain a similar supply of muriate. The muriates produced vary 
in strength from 75 to 98 per cent. 

Kpsom salts are also prepared at some of the works from kieser- 
ite, whilst at others a considerable quantity of the double sulphate 
of magnesium and potassium, a compound containing one equivalent 
of each of the sulphates, combined with 6 atoms of water, is made. 

This salt is largely used as a manure for the sugar beet. It is 

generally unde rstood” that the beet grows equally well with soda as 
with potash, but the cultivators prefer to use the latter, as it is 
nearly all recovered in the state ‘of carbonate, and, of course, is 
greatly enhanced in value. This leads us to consider what would 
have been the present state of the potash trade had it not been for 
the opportune discovery of this deposit, previous to which our only 
sources of potash werethe muriate and sulphate from kelp, principally 
wrought in Glasgow and the North of Ireland, and the carbonate 
“ potashes of North America. Whether the sup ply has regulated 
he demand or not, it is diffic ult to say; but it is a fact that the pro- 
duce from the two last-named sources has rather increased than 
decreased, whilst we have in addition the large supply obtained 
rom the Stassfurt deposits. 
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This, of course, has been followed by a corresponding reductio 
in price: muriates of 80 per cent. which, in 1866, sold at £21 10s 
per ton, can now be purchased for £8 10s. 

The carbonate has not fallen in the same ratio, owing to | 
increasing employment of it in the arts and manufactures. 

There is, consequently, a great prize in store for the chemist who 
by his ingenuity, can discover some more direct process than that 
at pre sent in use for the conversion into carbonate of the vas tq 
tities of chloride stored up in these German mines. 

To the scientific chemist and geologist this deposit presents 
vast field weil worthy of attentive study and research. 

The generally accepted theory is that it is the product of the slow 
evaporation of some vast ocean, by a process similar to that w!] 
is at present going on in the De ad Sea, the waters of which are su) 
posed to have already been evaporated down to 1°300 from thi 
original level. If we examine an analysis of this sea, we find that 
it contains 63 per cent. of chloride of sodium, 14 of chloride ot 
potassium, 2} : of chloride of calcium, 10% of chloride of magnesiu! 
and about 4 of bromide of magnesium. The sulphates have almosi 
entirely disappeared; and, looking at the preponderance of the more 
soluble salts over the chloride of sodium, we are forced to the con- 
clusion that there must be already deposited at its bottom a vast 
quantity of the latter salt. 

The great Salt Lake of North America, some others in the south 
of Russia and in Asia, which contain almost nothing but chloride 
of sodium, must be regarded as fresh water lakes, which derive 
their saline matter from some already formed deposits of salts. 

In August, 1867, the Prussian government commenced boring 
for salt at Sperenberg, and at the end of August, last year (1868 
they had penetrated to a depth of 952 feet, prince ipally throug 
gypsum, when they suspended operations to admit of more powe! 
ful instruments and machinery being made. These being no 
supplied, the work is again going on. There is no doubt that the) 
will reach the salt strata, and we await the result with considerab!: 
interest, to see if the potash salts exist there also. 

There are others besides scientific men to whom these mines ar 
a source of considerable interest. ‘To the political economist they 
mean an almost inexhaustible supply of the “savor of the earth,” 
employment to the people, trade to the country, and pounds, sli 
lings, and pence to the merchant and manufacturer. 

To the visitor, be he scientific or non-scientific, a visit to thie 
mines will amply repay him for his trouble. 

The appearance of the workings in the kali salt portion of the 
mine is no less beautiful than wonde rful, and is so entirely unlike 
what we see in the mines in this country, that we are entirely at a 
loss for anything to which we can compare them, and it is utterly 
impossible for any description to prepare the visitor for the novel 
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ioht which meets his eye when he enters these workings for the 
first time. 


All have heard of. 


and many have witnessed, the 
oTal 


’ wonderful 
leur of the Mammoth and other caves of North America, with 
unfathomable subterranean rivers, where size and form, together 
| the light and shade produced by the flickering torches of the 
les, are what excites the admiration of the trave 
\t Stassfurt we neither the rivers nor the vast size, 
space, which, in the bowels of the earth, seems creat: we have 
itiful form in the sparkling irregular angles formed by the picl 
1 in oe cavities left by the blast 
gic charm of color—colors of 


mo 
hY 


ller. 
have 


but we 


to enhance which there 
nearly every tint in the 

from a deep purple through crimson, brigh 
nd yellow, to a snowy white—all 
ize and arrangement 


s the 

st Ran 
ght red, orange, 
r layers, but varying 
, and from the angle of the dip each layer 
ning an almost perfect arch. The effect is further heightened 
the nodules of boracite, which have the appearance (as graphi 
cally deseribed by a Glasgow gentleman who is well acquainted 
with the mine) of having been shot at random from a park of artil- 
lery, so irregularly are they scattered, and so firmly are they 
wdded in what meanwhile seems to us an altogether 
ior them. 


in regular 


Ih 
foreign Pr 
On the occasion of our visit, after having been conducted through 
such a gallery as we have atte mpte «i to describe, we left the main 
vorking, and after going a few 


yards through a narrower passa 


we found ourselves in a small chamber about twenty feet square- 


preliminary opening for a new working. 
ww the weed cavern 


hich had comple te] 


Underneath what is 
roof of there had been a lodgement of wate 
dissolved all the more soluble salts, and left 
common salt and chlori le of potassium in magnificent crystals 
ibsolute purity ; this formed a dome-shaped roof, which sparklin 
and ghstening in the light of our lamps, rivalled in beauty any- 

we had ever imagined of the celebrated Valley of Diamon ls 


The large Reflecting Telescope, to purchase which the 
Leg © iture of the English colony of Victoria appropri: ated $25,000 

, has arrived at Melbourne, the capital, and is hereafter to be 
nown as the Great Melbourne Telescope. The Government 
Astronomer in Victoria reports that a rectangular building, 80 by 
{0 feet, with a traveling roof, is in course of erection, to lodge the 
strument. The colonial Legislature has further appropriated 
$8,500 to pay for the building. The piers on which the instru 


nt will be supporte 1d are to be constructed of solid blocks of gray 
salt, weighing from one to three tons each. When this magnifi- 
nt instrument is mounted, the nebulze of the southern heavens 
| be examined, and the results will greatly advance the progress 
istronomical science 
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_ DUCATIONAL 


SUNLIGHT AND MOONLIGHT. 


By Pror. Henry Morton, Pu. D. 
(Concluded from page 347.) 

Sucu, then, are the chief phenomena presented to our view in an 
attentive examination of the sun, with refer 
ence to its constitution and condition. 

But one point more remains to be consid 
ered in this relation, namely, the facts re 
vealed to us by spectrum analysis of the 
sun’s general light. 


When sunlight, which has traversed a 


ee nr nreeimiatds: 


number of prisms properly arranged, is 
caused to impress an image upon the eye or 
a sensitive plate, a band or spectrum is pro 
duced, crossed by a multitude of parallel 
dark lines, of very irregular width and in 


een ease 


tensity, such as are shown in the accompany. 
ing figure, which represents about one-eighth 
part of a photograph of the solar spectrum 
made by Mr. L. M. Rutherfurd. 

It was first shown by Kirchhoff, that thes: 
lines were probably the result of electric ab 
sorption exerted upon the light of the solar 
photosphere by layers of gas resting abov: 
it. He showed, in fact, that by causing the 
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light of a gas flame which produces a con 
tinuous spectrum of colors, without any such 
dark lines, to pass through various gases 
and vapors, similar bands were developed. 
Such an experiment may even be repeated 
on the large scale. 

Thus, I will here, with this lime light, 
these prisms and lenses, develop upon that 
screen a brilliant spectrum of some ten feet 
in length, made up of a continuous band of 
blended colors, running from red at one side 

through orange, yellow, green and blue, to violet at the other. 
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By now vaporizing in the path of that beam a globule of the 
metal sodium, I cause, as you see, a strong black line to appear in 
the orange part of the spectrum, while all the other colors remain 
as clear as before, and this black line fades out when the vapor has 
dissipated.* 

[t would, then, seem highly probable that if such a line as this 
sodium vapor produces is found ready-made in sunlight, the sun- 
light has traversed a mass of sodium vapor. So likewise with 
other elements. By a comparison of the lines producible by vari- 
ious known elements with those found in the solar spectrum, the 
presence of various elements in the atmosphere of the sun has been 
demonstrated.+ 

We have thus identified Hydrogen, Sodium, Iron, Magnesium, 
Caleium, Copper, Cobalt, Barium, Nickel; while on the other hand 
we fail to find the lines which are produced by Mercury, Lithium, 
Copper, Silver, Zinc, Tin, Lead, Antimony, Alluminium, Cadmium, 
Arsenic, Strontium, Chromium, Lithium, Rubidium, &c. 

Thus in Fig., line F. corresponds with the principal band pro- 
duced by Hydrogen, lines 6, 7, 8, 9, 10, 12 and 15, with some of 
those given by Iron, line 8, with one of Calcium, line 4, with one 
of Cobalt, line 1, which is very faint, with one of Gold, 5, 13, and 
16 with Nickel, and 11 with Barium. The two lines, 14, indicate 
Air. 

On the other hand, in the place indicated by 2, there should be 
a line, if Cadmium were present; and the strong double line at 3 
has not, we believe, been identified with that of any substance. 

Thus we have attained to a chemical analysis of the Sun, more 
than ninety millions of miles away; and it is, moreover, interesting 
to note, that when the same process is applied to the light of the 
fixed stars it reveals to us a similarity and yet diversity in their 
composition, Thus « Orion appears to lack Hydrogen, Tellurium, 
Antimony and Mercury, which are indicated in Aldebaran, and 
except the first, are wanting in the Sun. 

* The details of this experiment will be found described in this Journal, Vol. 
LI.,p 420. We should, however, as the result of further experiment, modify a 
statement there made in connection with this subject, by saying, that with certain 
kinds of glass, the flame above the rod is the dest part for showing the luminous 
sodium line. 

+ We have omitted all reference to the relation between emission and absorp- 
tion in this place, as not essential to the subject in hand, and involving too elabo- 
rate an explanation. In a detailed discussion of spectrum analysis, which will be 
published in subsequent numbers, the whole subject will be treated. 
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Tron, it is to be observed, is one of the prominent constituents of 
the solar atmosphere, as thus studied; and it may seem strange that 
such a body should be thus found in a state of vapor. But that it 
is capable of vaporization, I shall presently show you. 

[The speaker here placed himself, with a large hydrogen gen 
rator, such as is described in this Journal, Vol. LIIL, p. 204, and 
an iron reservoir charged with compressed oxygen, as well as an 
oxohydrogen blow-pipe with concentric nozzles, upon a platforn 
built on one of the stage-traps, and was raised about ten feet above 
the floor. Lighting the jet, and holding before it a bar of steel, this 
was speedily melted, and even caused to boil so that scintillating 
particles were thrown in all directions, and a fountain of sparks 
and drops of molten steel fell from the point of the jet to the stag: 
thirteen feet below it, and rolled down into the sunken footlights 
with an effect which was most impressive. | 

The scintillation of this steel is an evidence to you of its vapor 
zation, since it could only be by such a boiling of the melted metal 
that these fragments could be so widely dispersed; but we have, ot 
course, many other evidences of the same thing, which, thoug! 
more conclusive, are not adapted to exhibition on so large a scale. 

Notwithstanding the absorptive action exerted by various vapors 
on the sun’s light, this contains, essentially, all colors; the litera! 
fact being, that while some particular shades or tints are absent or 
deficient, as shown in the dark: lines, (these are not all black, bu 
of various depths,) those at each side, which are so nearly alike as 
to be undistinguishable by the eye, do duty for the missing ones. 

This fact of the composite character of white light, such as that 
which comes from the sun, may be illustrated in two ways—by 
analysis and synthesis. ‘The demonstration by analysis has just 
been given, when the white lime light was resolved into a spectrum 
of all the colors. The demonstration by synthesis will be now 
shown. We have caused to be placed in this lantern at my side a 
wheel of glass with six segments of the principal prismatic colors, 
and, as you see on the screen, there appears an immense whee! 
thirty feet in diameter, having similar divisions. 

We might indeed say that six threads or cords of colored light 
reached out from the lantern to the screen. I now rotate this little 
glass wheel, and so, as it were, spin into one great cord these vari- 
ously colored threads. It is then, as you see, a cord of white light. 
This method of describing the experiment is, of course, merely 
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metaphorical, since light-rays are not substantial, and are incapable of 
a mechanical treatment such as we name. The actual facts upon 
which this result depends are those known as the phenomena of 
Persistence of Vision. 

sriefly stated, they are these. Any impression produced upon the 
eve leaves areverberation of itself for acertain time after it has ceased: 
if, then, another impression comes upon the eye before this echo of 
the first has died out, the two will be mingled and combined. So, 
also, if a number of impressions follow each other with sufficient 


rapidity, they will all be blended together by this action. Thus it 


it is in this case; each point of the disc to which the eye is directed 
presents, in rapid succession, each of the six colors as they rotate, 
so that before the impression of the first one has faded out all the 
others have been added to and combined with it. It is to the same 
action that we owe the very curious eftects developed by the differ- 
ent forms of apparatus, which may be well classed together under 
the name applied to that first devised, and called “thaumatropes.’ 
One of these fitted for exhibition on such a scale as this house 
requires I now bring before you. 

You see a dise six feet in diameter and decorated with a brightly 

ored pattern of balls, rings, and star-points, to which is given a 
rapid rotation until the figures are blurred, confused and undis 
tinguishable, when seen by the steady bright light issuing from this 
xohydrogen lantern. 

By means of a dise of card, with narrow slots cut in it, revolved 

front of the lantern, we now break up the light into a series of 

pidly recurring flashes. These flashes follow each other so closely 
hat, by reason of the “persistent ” action of the eye, just explained, 
he light seems to be as steady and uninterrupted as before. But 

w strange an effect is produced upon the rotating disc. The pat 
tern is no longer blurred and confused, but each object is perfectly 
distinet, only they have all acquired life and motion. The rings 
rotate, the balls fly bounding through them, and the star shoots 
out and retracts its rays. 

The reason of this is as follows :—The various parts of the design 
on the card have a “ progressive” relation to each other. Thus, the 
first point of the star being small, the second is a little larger, the 

larger yet, and so on to the sixt! and longest, after which 
they diminish, so that numbers 5 and 7 are alike 4 and 8, 8 and 9, 
~ and 10, these latter being next to number 1 on either side. 


1 
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Now, suppose that when the first flash of light comes, the first or 
smallest point is uppermost, and that at the second, point 2 has 
taken its place by the rotation of the disc. It will then seem to us 
that the point has grown ou, since no interruption to our view will 
have been perceived between the impressions. If, then, the other 
points come in place at the instant when the succeeding flashes 
occur, the out-darting and retreat of the point wil! be fully expressed. 
Of course, the success of this experiment depends upon the timeing 
of the flashes with the motion of the ise. 

Further illustrations of the same property were then made with 
an apparatus on the principle of Gassiot’s star of unusual size 
This consisted of a light wheel, five feet in diameter, on which were 
attached a number of Geissler tubes, having an aggregate length of 
twelve feet. While these were in rapid motion, flashes from an 
induction coil of the largest size (containing thirty miles of wire, 
and made by Mr. EK, 8. Ritchie, of Boston,) were passed through, 
producing the appearance of a star with constantly changing colored 
rays of electric light. 

Having thus illustrated the composite character of sunlight by 
the two direct methods of analysis and synthesis, I will, in turn 
and finally, demonstrate the same thing by an indirect method. 

The appearance of color in non-luminous objects depends upon 
the presence of the same color in the light by which they are illu- 
minated. Thus, this piece of red cloth appears to you to be red, 
not because it is producing red light, or it would be visible in the 
dark, but because all the colors of the rainbow falling upon it in 
the white light which illuminates the stage, it absorbs all but th 
red, and reflects to your eyes that color alone. 

This I will prove to you by employing pure colored lights on 
this brilliantly painted drop-curtain, when you will see that with 
each light that color only will show. [The drop-curtain, having 
upon it one of Mr. Russel Smith’s most beautiful pictures, repre- 
senting Lake Como, was here lowered, and, by means of the chro- 
matic burners, which will be described in an appendix, was lit 
alternately with red and green light. With the red light, the red 
parts of the painting only showed color; the other tints appeared 
black, with the green light; the red and other colors were black, 
the green alone showing. | 

While I have been making these last experiments, my assistants 
have arranged the stage for a final illustration of this same point 
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on a grand scale, and I will “ring up” the curtain and introduce 
this, which may be literally called a “ transformation scene.” 

(The curtain here rising, displayed the stage set with a brilliantly 
colored palace interior, illuminated by three powerful lime lights 
in addition to the usual gas-burners. Six “chromatic burners,” in 
their non-luminous condition, were also seen distributed around 
the stage. 

Atasignal from the lecturer, there then marched in a company 
of masked figures in brightly tinted costumes, and carrying banners 
with colored devices, emblematic of the prismatic colors, &c. 

These having coutermarched and grouped themselves around the 
stage, at a signal, the white light was turned down, while the chro- 
matic burners were caused to emit a flood of yellow light. 

Instantly every trace of color disappeared from all objects, while 
the effect upon the complexion was such as to reduce the troupe of 
masks to a most grisly phalanx of exhumed corpses. 

The amount of light thus produced by the six groups, contain- 
ing together ninety individual burners, was so great as to fully 
illuminate the house, so reducing the audience to a concourse of 
like fearful phantoms. 

The aspect of this entire scene, this audience of spectres watch- 
ing the performance of this group of ghosts, was a thing never to 
be forgotten by a spectator. 

The white light was then restored, and everything flashed again 
into color and life.) 


APPENDIX, 


THE chromatic burners or apparatus devised by the lecturer for 
the production of monochromatic light, on this occasion, were 
arranged as follows :— 

A gridiron-like frame of iron tubes was made, with five parallel 
bars united by cross-pieces so 
as to give a gas supply to all 
of them. 

One of these parallel pipes is 
shown in the cut, at cp. From 
it rise five small pipes or jets, 
on each of which is placed a 
piece of iron pipe of }-inch 


interior diameter, 12 inches high, and having two holes cut in it 
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very near the lower end, so that the short jets reach just above 
them. 

These are held in place by short corks on the jets and by th, 
cover of the box or case through which they pass. Ordinary bun 
ing gas being admitted by the pipe D, escapes through the twenty 
five small jets into the twenty-five tubes, and, carrying with it q 
quantity of air, burns, when lit at the top of the tubes AB, with q 
pale-blue non-luminous mass of flame. We have here, in fact, 
group of cheaply constructed Bunsen burners, all drawing their « 
supply from the interior of the box, whose only inlet is on the sid 
above c. Opposite this opening is placed a small steam atomi: 
consisting of a steam boiler £, (made of a tin cup with a cake-par 


soldered on to the top, and a piece of copper or brass tubir 


inserted,) supported in a cylindrical tin stand over a lamp made by 
soldering two cake-pans together, with a bit of tube for the wick 
The atomizer jet, F, consists of two glass tubes attached by a pew 
ter support, which must be as unyielding as possible, to prevent 
loss of adjustment. 

When steam is escaping freely from F, any liquid placed in ¢ 
will be lifted and thrown, in fine spray, into the box. 

To obtain colored light from these burners, it is therefore onl; 
necessary to fill G with a solution of some flame-coloring salt, such 
as chloride of strontium, or, much better, chloride of lithium, fo 
red, copper or thallium for green, sodium for yellow, &e. 


ON THE FUTURE DEVELOPMENT OF SCIENTIFIC EDUCATION IN 
AMERICA. 
By S. Epwarp Warren, C. E. 


(Continued from page 352.) 

(B.\— Descriptive Geometry, or the geometry of form and posi 
tion. This study we pause to mention, only briefly, as admirabi 
in its power Ist, to promote clear and correct conceptions of For 
in space through inspection of figures (projections) quite unlike th 
forms themselves; 2d, to cultivate the habit of exactness and com 
pleteness of statements. Thus, two different plane sections, throug! 
the same point of a warped surface, will generally be curves, and 
convex in opposite directions at that point. Hence their tangents, 
at that point, will be on opposite sides of the surface. Their latter 


rents, 


latter 
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lines, being tangents at the same point, their plane will be a tangent 
plane to the surface at that point. But, being on opposite sides of 
the surface, their plane must also be a secant plane. Hence, a tan- 
vent plane to a warped surface is, also, generally a secant plane. 
3d. To enable one to discriminate between form and fact, appear- 
mee and reality, the essential and the accidental, failure to do which 
is the most mischievous, and, in many relations, the most sicken- 
‘all the exhibitions of human imbecility, either mental or 
For the given magnitudes in a general problem may have 
in almost unlimited number of different relative positions, and thus 
its particular forms may often be in appearance very different. 
Yet identically the same method of solution may apply to them all, 
so that the same letters shall denote the essentially same points in all. 

1. To stimulate fertility of invention. For the resources of the 
science are adequate to furnish the appropriate modifications of the 
veneral method for every possible special case of a real problem. 

(C.)—Language. Of this it seems enough to say, that the close 
and critical study of the instrument of universal thought cannot but 
be a powerful means of mental discipline. 

Painting expresses or embodies one class of thoughts; Mechanism 
another; Laws another; National Architecture another. Now, if 
earnest and protracted study of any of these is invigorating to the 
mind, on the ground of its being an expression of intelligence, how 

1h more so must be the similar study of language as the expres 

on of all intelligence and feeling. 

Nothing seems clearer, then, on its face, than that the careful 
tudy of language, enthusiastically presided over and guided by the 

sachers, should form a good share of the means of liberal cul 
And, on the whole, it seems more important that some lan- 

: should be thus studied, than that any particular one should 

eso pursued. ‘To hint, most briefly, the reasons for this opinion : 
It has been thought that human life, now, is what it is by reason 
the self-perpetual influence of that life in the past, without ex- 
ress efforts now to keep alive the peculiar elements of former life. 


But even if this be denied, and the question, how is the proper 
intluence of the long-gone past to be perpetuated? be answered by 
saying that this must result from maintenance of the knowledge of 


t 


the ancient languages, and of past customs and laws and life; yet, 


even then, all need not be engaged in the study of these things. 
The due influence of the past over the present will be effectively 


aa 
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secured through the living agency of a few earnest minds trained 
in the culture of the past, while in sympathy with the present. [py 
this view, it seems to be happily demonstrated that each can be lef 
free to follow his tastes, and the requirements of his intended pur- 
suits, in the selection of the language through which he will get such 
training in precision of thought and speech, and, incidentally, in 
knowledge of other human life than his own, as the study of language 
can afford. For example, the ideal engineer should be inferior to 
none, in gentle as well as solid culture. Yet it would seem a piteous 
waste of time for him to read Virgil at the expense of omitting 
to read elegantly-written scientific works in French or German. 

The inordinate homage paid by some to the Ancient Languages 
as an indispensable means of education and culture, compels the 
thoughtful in other directions to ask, In the name of Christianity 
and human nature, and for the credit of both, why can there not be 
a characteristic culture of the present, equal, in its kind, to that ot 
the past, pagan as that was, and Christian as this should be? Has 
the race so degenerated for the past two thousand years, that there 
can be no original culture of the present equal to that of the past? 
Verily, the negative answer must betray an illusion—an illusion 
arising from this, that we are keenly sensible of the vices of the 
present, but pleasantly surprised by the amount of sound and elegant 
intellectual development attained in the past under an externa! 
civilization and religion far below those of the present. 

(To be continued. ) 
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Proceedings of the Stated Monthly Meeting, April 2ist, 1869. 


THE meeting was called to order with the Vice President, Mr. 
Coleman Sellers, in the Chair. 

The minutes of the last meeting were read and approved. 

The Actuary submitted the minutes of the Board of Managers, 
and reported the donations received at their stated meeting, held 
April 14th inst., from the Royal Astronomical Society, the Royal 
Geographical Society, and the Society of Arts, London, and the 
Association for Preventing the Explosion of Steam Boilers, Man- 
chester, England; the Osterreichischen Ingenieur Verien, Vienna, 
Austria; la Société Industrielle, Mulhouse, France; the Natural 
History Society, Montreal, Canada; the Young Men’s Association, 
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Milwaukee, Wisconsin; the Smithsonian Institution, Washington, 
Dp. C., Messrs. Charles H. Hart and Frederick Fraley, and the Board 
of Health of Philadelphia. 

On motion, it was 

Resolved, That the Board of Managers recommend to the Insti- 
tute to adopt the following sections to be inserted in the By-Laws 
of the Institute as Article X., and to re-number the subsequent 
articles to correspond— 

Article X.—“ Organization and Government of Sections,” Xe. 
‘See printed copy of By-Laws. | 

(in motion, 1t was 

Resolved, That the application of the gentlemen whose names 
are thereto annexed, to be constituted the section of “ Mechanical 
Engineers” of the Franklin Institute be approved, and is hereby 
ordered to be so reported to the Institute at their next meeting. 

Names of Applicants.—J. Vaughan Merrick, Coleman Sellers, 
William Sellers, Washington Jones, Henry G. Morris, W. Barnet 
Le Van, Wm. B. Bement, Jos. M. Wilson, Jacob Naylor, Henry 
Cartwright, Robt. Briggs, John H. Towne, B. H. Moore, Enoch 
Lewis. 

The regular report of the Resident Secretary was then read, and 
Mr. Thomas Shaw described his Gunpowder Hammer, or Artillery 
Forge. 

‘The names of those appointed to serve on the various committees 
for the ensuing year were then read as follows: 


Library 
Pere ival Roberts, 
Samuel Sartain, 
Charles Bullock, 
Caleb S. Hallowell, 
Pliny E,. Chase, 
B. H. Moore, 
Jumes S. Whitney, 
John Redtield, ; 
Henry Morton, 
Henry W. Bartoll. 


Arts and Manufactures. 
William Adamson, 
John H. Cooper, 
Chas. G. Crane, 
Henry R. Lawrence, 
C. Eugene Meyer, 
Edward F. Moody, 
Jacob Naylor, ‘ 
Percival Roberts, 
Wm. (yr. Rhoads, 

J H Linville. 


Minerals. 
Clarence S. Bement, 


Isaac H. Cx mrad, 


Elixns Wildman, 
Dr. B. 8S. Howell, 
Dr. F. A. Genth, 
Theo. D. Rand, 
Joseph Wilcox, 

kK. E. Griffith, 
John C, Browne, 
John C. Trautwine. 


Models. 
J. M. Wilson, 
Wm. B. Bement, 
Edward Brown, 
Chas. H. Cramp, 
Mordecai W. Haines, 
Addison Hutton, 
John Kile 
John Canby, 
John L. Perkins, 
s. Lloyd Wiegand. 


Meteorology. 
Dr. Chas. M. Cresson, 
Dr. George Percival, 
Dr. Henry Hartshorne, 
Caleb 8S. Hallowell, 
James A. Kirkpatrick, 


Henry Morton, 
James A. Meigs, 
Pliny E. Chase, 
James H. Cresson 


Meeti ngs 


Henry Cartwright, 
Enos Lewis, 

Emile Geyelin, 
Edward Longstreth, 
Caleb S. Hallowell, 
W. B. Le Van, 
Coleman Sellers, 
John Birkbeck, 

B. C. Tilghman, 
Henry Morton. 


Scientific Procee di ngs. 


Coleman Sellers, 
John Birkbeck, 
B. C. Tilghman, 
Caieb 8. Hallowell 
Henry Morton. 


After this, the meeting was on motion, adjourned. 
Henry Morton, Secretary. 


Bibliographical Notices. 


Hibliographical HNotices. 


Modern Practice of the Electric Tel graph. A handbook for ele 
tricians and operators. By Frank L. Pope. Published 
Russell Bros., 28, 30 and 32 Centre St., New York. 

This little book of 128 pages, contains as much valuable inforn 
ation as it is possible to pack into so small a compass consistent] 
with the use of good sized, well spaced, and thus pleasantly legi 
type, and abundant illustration. 

Without attempting to enter into the historical or general th 
retical discussion of the subject, it gives a full and clear account 
the American system of telegraphy, and of the various new pro 
cesses, by which defects in connection, leakage, and other faults are 
discovered and localized, and of the method of using the galvano 
meter and resistance coils in determining these and other points 

While in no way comparing with such a book as Sabines, con 
sidered as an exhaustive treatise on the theory and practice of tele 
graphing, it is an excellent supplement to the latter as exhibiting 
the distinctive points of American practice, and for the working 
telegrapher and student, is a more valuable, because a more attain 
able and more easily wielded tool. In mechanical execution, this 
book does credit to its publishers, and it deserves, in all respects, 
the success it will no doubt meet with, as filling a manifest want in 
the rapidly developing profession of telegraphy. 


: 
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: 
' 


Treatise on the Power of Water as applied to drive flour mills, an 
to give motion to turbines and other hydrostatic engines, by 
Joseph Glynn, F. R. S. &. Third edition. Published by D. Va 
Nostrand, N. Y. For sale by Claxton, Remsen & Haffeltinger 
Philadelphia. 

The quaintness perceptible in the above title might lead one 
to expect in this book, old and yet undeveloped theories 
little practical information. Such, however, is not at all its 
character. A few pages of erudition as to antiquated and justly 
forgotten devices, and a few of elementary discussion as to the 
non “elementary” character of water and its true chemical com 
position and physical properties, dispose of this division, and we 
then find good and full descriptions of the various forms of water 
wheels and engines, with rules for calculating the power developed, 
and the proper proportion of parts. 

Among the new things described are the air compressors employed 
at the Mont Cenis tunnel, and the rock boring machines there used, 
ventilated millstones, conical mills, and other devices of like interest. 
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The Mississippi Valley: its Physical Geography, including sketches 
of the Topography, Botany, Climate, Geology and Mineral resources, 
and - progress of development in Population and Material Wealth. 
By J. W. Foster, L.L.D. Published by S. C. Grigg & Co., Chi- 
eago. For sale by Remson, Claxton & Haffelfinger, Philade ‘Iphia. 
When we add to the above title our testimony that this work, 

in 443 large pages, does discuss with such fulness as these limits 

admit, the various subjects enumerated, and that in solidity and ex- 
cellence of mechanical execution, it does credit to the well-known firms 
whose names are connected with it, we have said much in its praise. 

Asa literary and scientific work, it well deserves a place in every 
library, on the same shelf with the other standard authorities on 
similar subjects, and will be of the greatest value to any one who, 
for business or pleasure, wishes to ‘make himself acquainted Ww ith 
the character and resources of our great midland valley. 


Editorial Correspondence. 


Editor of the Journal of the Frnklin Institute:— 

If the spirit of the article on “ Pumping Engines,” in your last 
number, had not been detractive and unjust, I might feel called 
upon to reply to that part of it which deals with the principles 
upon which my engine is constructed. 

As it stands, I only ask room for the following statement, com- 
piled from official reports, from which it may, perhaps, appear that 
something beside “the pertinacity with which many patents are urged 
upon the public, and the combinations of men and mon y formed to 
press them,” has operated to make the engine “ notorious.” 

Respectfully, Henry R. Worruineton. 
New York, June, 1869. 


Performance of Pumping Engines, taking total amount of coal 
used during the year, and reducing to common standard of number 
of pounds lifted 100 feet high with 100 pounds of coal:— 


Delaware Works, from Philadel Iphia R teport of 1869, raised 168,834 lbs. 
Germantown W orks, 1869, + 210. 211 
Chicago Crank Engine, 1865-66 ‘* 302,520 
Schuyl!kill Works, és 1869, ‘é 883,857 
24th Ward Works, e é 1869, ‘* 389,268 
Jersey City, Cornish Engine, 1867, ‘* 436,078 
Do. Do. 1868, ‘ 446,391 
Charlestown, Worthington Engine, ‘ 1867, 455,617 
Brooklyn, Direct Acting Engine, 1867, 458,849 
Charlestown, Worthington Engine, 1868, ‘“ 473,428 


Norge.—Of the above engines, all, except the Charlestown, were 
running from 18 to 24 hours per day. 
_ During the year 1867, the Charlestown engine ran an average of 


. * hours, and fs hours during the year 1868. 
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SPECTRUM OF SUN-SPOTS. 


The observations made by Mr. Lockyer, some time since, on this 
subject, and noticed by us, have been confirmed and extended by 
others lately published by Mr. Huggins. He observed that most 
of the solar lines were increased in width in the light from the 
umbra, as is indicated in the accompanying figure, where A and 4 
represent the spectrum of the solar surface (a very minute portion 
of the entire spectrum being here included in the field), and B shows 

the corresponding spectrum of the light 
from the umbra. Such a result is at. 
tained by having the slit of the spectro. 
scope so placed as to cross a spot and 
take light from the general surface at 
each side, then, as in the figure, we shal] 
have a middle, less brilliant, spectrum 
produced by the light from the spot, and 
two others, one on each side, of greater brightness, because result- 
ing from the light of the photosphere. 

While most of the lines, as above stated, were broader in the 
spectrum of the umbra, it is worthy of note that c and F, character. 
istic of hydrogen, were not stronger. 

The broadening of the lines is in accordance with all other indi- 
cations, and is what we should be led to anticipate. Thus, as was 
explained in a previous notice, page 296, an increase in density of 
an ignited gas, so changes its power of specific emission, that it 
produces in the spectroscope broad luminous bands in place of nar- 
row ones. It has been abundantly proved by experiment, that the 
absorptive and emissive powers are co-ordinate, hence, the ignited 
gas that in a rare state emitted and absorbed but individual rays. 
at a greater density would absorb, as well as emit, those of adjacent 
refrangibilities. 

Sun-spots being unquestionably hollow, it follows, of necessity, 
that the absorbing atmosphere, drawn down into them, will acquire 
a greater density as it descends into the region of increased atmos: 
pheric pressure. 

The fact that some lines, especially those indicating hydrogen, 
which we know to exist in the solar envelope from the testimony 
of the prominence and chromosphere spectrum, are not stronger in 
the spots than elsewhere, is not inconsistent with the above suppo- 
sition; for, though there would be a greater depth of absorbing gas 
in the spots, this gas itself would be also more intensely self-lumi- 
nous, and as the strength of the lines expresses — the difference 
between the absorption and emission as far as the observer 1s con 
cerned, that is, in his direction; such a result as that observed might 
naturally follow. It must not be forgotten that the black lines, so 
called, are by no means absolutely dark, but simply less bright 
than the neighboring regions of the spectrum. 
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